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PREFACE 

Within  the  last  few  years,  snch  an  advance  has  been  made  in  the  diag- 
nosis and  treatment  of  brain  injuries  that  I  have  considered  it  advisable  and 
opportune  to  present  in  detail  the  recent  developments  of  this  subject — ^the 
more  accurate  methods  of  diagnosis  and  the  descriptions  and  treatment  of 
individual  patients  illustrative  of  the  various  types  of  brain  injuries.  I 
have  used  the  designation  **  brain  injuries"  rather  than  **  fractures  of  the 
skull,"  because  in  the  treatment  of  these  patients  it  is  not  so  much  a  ques- 
tion of  the  presence  or  not  of  a  fracture  of  the  skull,  but,  of  far  greater 
importance,  the  presence  or  not  of  a  brain  injury,  and,  more  important 
than  any  other  factor  in  their  treatment,  the  presence  or  not  of  an  increased 
intracranial  pressure,  both  as  regards  the  immediate  recovery  of  the  patients 
and  also  their  future  mental  and  emotional  status.  Naturally,  the  treat- 
ment of  the  patient  is  not  only  concerned  with  the  immediate  recovery  of 
life,  but  also  the  future  condition  of  the  patient — approximating  and 
obtaining,  if  possible,  a  normal  person  after  the  injury. 

To  facilitate  its  presentation,  this  subject  has  been  divided  into  the 
following  main  parts.  The  treatment  is  given  in  general,  and  then  in  detail, 
in  each  case,  whether  the  expectant  palliative  or  the  operative  treatment : 

Part  I.  General  Considerations :  Pathology,  Diagnosis,  and  Treatment ; 
Operative  Technic. 

Part  II.  Brain  Injuries  in  Adults.    Illustrative  Cases. 

1.  Acute. 

2.  Chronic. 

Part  III.  Brain  Injuries  in  Newborn  Babies  and  Children.  Illustra- 
tive Cases. 

1.  Acute. 

2.  Chronic. 

A  large  number  of  individual  cases  has  been  presented  in  the  belief 
that  they  will  be  of  service  to  the  general  practitioner  and  to  the  general 
surgeon,  and  in  the  cases  of  brain  injuries  in  newborn  babies  and  children 
to  the  obstetrician  and  to  the  pediatrician.  These  patients  are  grouped 
according  to  the  pathology  and  also  to  the  method  of  treatment,  used ;  not 
only  are  the  ** successful  cases"  described  in  detail,  but  also  the  **poor 
results" — due  in  many  instances  to  the  injury  itself,  and  then,  only  too 
frequently  in  the  earlier  patients  of  five  years  ago,  to  the  time  and  method 
of  treatment  employed.  These  patients  have  all  been  followed  carefully, 
and  repeatedly  examined;  their  present  condition  is  reported  in  detail. 
Post-mortem  examinations  were  made  upon  all  of.  the  reported  patients 
who  died.  Those  ** accident"  patients  having  brain  injuries,  however,  were 
in  the  jurisdiction  of  the  oflBce  of  the  coroner,  and  it  was  not  always  possible 
at  times  to  receive  the  necessary  permission — unlike  the  remainder  of  my 
neuro-surgical  work,  in  which  no  operation  is  performed  unless  a  written 
permission  for  an  autopsy   (if  death  should  occur)   is  given  before  the 
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operation  is  performed,  and  no  operation  is  performed  unless  this  written 
permission  is  given  by  the  nearest  relative.  In  those  patients  having  acute 
brain  injuries  we  were  unusually  fortunate,  with  few  exceptions,  in 
obtaining  the  necessary  permission,  and  the  data  have  been  a  source  of 
much  information  to  us  in  this  work. 

Intracranial  hemorrhage,  occurring  in  newborn  babies  as  the  result 
usually  of  difficult  labor  with  and  without  the  use  of  instruments,  has  been 
very  much  overlooked  and  its  treatment  neglected  in  the  past,  and  it  is 
only  within  the  last  five  years  that  the  chronic  conditions,  resulting  from 
these  intracranial  hemorrhages,  in  the  form  of  cerebral  spastic  paralysis, 
mental  retardation  and  emotional  instability  with  and  without  the  serious 
complication  of  epilepsy,  have  been  more  commonly  recognized.  A  number 
of  these  selected  patients,  both  of  the  acute  type  at  birth  and  of  the  chronic 
type  later  in  life,  are  described  in  detail — the  differential  diagnosis  con- 
sidered and  the  pathology  of  the  intracranial  lesion  demonstrated,  either 
at  operation  or  at  autopsy. 

The  condition  of  post-traumatic  neurosis  is  considered  in  a  separate 
chapter ;  a  niunber  of  illustrative  cases  are  discussed  in  detail. 

I  wish  to  express  my  indebtedness  to  Doctor  John  A.  Wyeth  for  the 
opportunity  to  make  these  studies,  and  from  whom  I  have  received  numer- 
ous suggestions  and  valuable  advice;  his  always  helpful  and  constructive 
criticism  has  made  this  work  possible;  to  my  associates.  Doctors  Giles, 
Rochfort,  Dunham,  Lott  and  Espejo,  for  their  careful,  elaborate  records 
and  operative  assistance ;  to  Doctors  Quimby  and  Welton  for  the  excellent 
rontgenograms ;  to  Doctors  Hunt  and  Palermo  for  the  important  adminis- 
tration of  the  anesthesia;  and  to  K.  S.  Gardner  for  the  accurate  drawings, 
photography,  and  the  careful  reading  of  the  proofs. 

w.  s. 

May.  1920. 
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RECENT  ADVANCES  IN  THE  DIAGNOSIS 
AND  TREATMENT  OF  BRAIN  INJURIES 


DIAGNOSIS  AND  TREATMENT 
OF  BRAIN  INJURIES 

CHAPTER  I 

Introduction 

The  mortality  resulting  from  brain  injuries  is  very  high.  During  the 
period  from  1900  to  1910,  the  mortality  figures  at  three  of  the  large  hos- 
pitals in  New  York  ranged  from  48  to  68  per  cent,  of  all  cases  of  brain 
injuries.  In  a  report  *  published  in  1916  of  the  Cook  County  Hospital  of 
Chicago  regarding  1000  consecutive  patients  having  * '  fractures  of  the  skull/* 
the  mortality  was  53  per  cent.  This  death-rate  is  indeed  appalling,  and  it 
undoubtedly  accounts  for  the  attitude  of  many  doctors  and  of  most  hospitals 
toward  patients  having  fractures  of  the  skull,  and  particularly  those  of  the 
babe :  if  the  patient  recovers,  remarkable — he  had  a  fracture  of  the  skull ; 
if  he  dies — well,  he  had  a  fracture  of  the  skull.^ 

It  is  this  attitude  of  comparative  hopelessness  in  the  treatment  of  brain 
injuries  that  has  allowed  these  patients  to  be  almost  neglected  in  the  general 
hospitals.  I  well  remember  being  severely  reprimanded  by  my  senior 
house  surgeon  for  having  admitted  to  the  hospital  from  the  ambulance  a 
patient  having  *'a  fracture  of  the  base  of  the  skull/'  and  not  having  sent 
the  patient  to  Bellevue  Hospital.  As  a  house  surgeon,  my  instructions  were 
to  keep  the  beds  free  of  '* fractures  of  the  base  of  the  skull," — the  reason 
being  that  so  little  surgically  apparently  could  be  done  for  these  conditions ; 
the  patients  either  improved  after  a  long  convalescence,  or  more  frequently 
they  died — the  treatment,  other  than  the  ordinary  routine  palliative  pro- 
cedures, being  of  little  or  no  benefit. 

*  Besley,  F.  A. :  A  Contribution  to  the  Subject  of  Skull  Fractures.  The  Journal 
A.  M.  A.,  January  29,  1916,  p.  345. 

■Bailey,  Pearce:  Diseases  of  the  Nervous  System  resulting  from  Accident  and 
Injury,  1906,  p.  86. 

"  In  a  study  undertaken  by  me  some  years  ago,  an  attempt  was  made  to  formulate 
some  facts  as  to  the  fatality  of  brain  injuries  of  a  certain  uniformity  of  type.  Fracture 
of  the  base  was  chosen  as  the  index,  since  it  represents*  an  extreme  dejrree  of  violence 
and  probably  a  similarity  in  the  brain  lesions.  That  this  latter  is  true  is  shown  by 
the  greatest  similarity  in  symptomatology,  and  also  in  conclusions  as  to  mortality  by 
different  observers,  Herr  in  58  cases  had  29  deaths,  or  a  mortality  of  fifty  per  cent.; 
Van  Nes  in  82  cases  had  39  deaths,  or  a  mortality  of  forty-seven  per  cent.;  Phelps,  in 
286  cases  had  176  deaths,  or  a  mortality  of  sixty-one  per  cent.;  Dr.  R.  F.  Weir  and  Dr. 
W.  T.  Bull,  having  kindly  given  me  acc(*s8  to  their  histories  at  the  Roosevelt  Hospital. 
I  found  that  60  cases  were  received  there  during  the  years  19O0  and  1901.  By  anding 
to  these  9  cases  of  which  I  have  private  records,  the  resulting  total  is  69  cases.  Of 
these  40  died,  a  mortality  of  fifty-eight  per  cent.  Thus  a  fatal  result  is  to  bo  looked 
for  in  more  than  half  of  the  cases  of  fracture  at  the  base.  Tlie  combined  tallies  of  Heer, 
Van  Nes,  Phelps  and  myself,  comprising  a  total  of  494  cases,  show  a  mortality  of  fifty- 
seven  per  cent.  In  this  connection  it  mu8t  be  stated  that  some  hospital  records  show 
a  much  higher  mortality.  In  the  great  majority  of  cases  death  is  due  to  the  injury  with- 
out intercurrent  conditions." 


DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

The  diagnosis  and  treatment  of  brain  injuries  have  advanced  most 
pidly  within  the  last  few  years.  The  elinieal  Kyinptoins  and  signs  are  so 
mried  and  frequently  so  confusingr  in  these  patients  that  it  is  a  most 
fascinating  field;  apparently  in  many  patients  the  more  extensive  the 
fracture  of  tlie  sknil,  the  less  seriously  is  the  brain  injured;  and,  on  the 
contrary,  the  most  dangerous  of  brain  injuries  are  fre([uently  not  even 
associated  with  a  fracture  of  the  skull.  As  is  well  known,  the  fracture  in 
these  patients  (if  we  exclude  depressed  fractures  of  the  vault  which  should 
always  be  elevated  or  removed)  is  possibly  the  most  unimportant  part  to 
be  considered  in  the  treatment,  whereas  the  presence  of  a  marked  increase 
of  the  intracranial  pressure,  with  and  without  a  fracture  of  the  skull, 
should  immediately  cause  the  patient  to  he  withdrawn  from  that  large 
group  of  patients  properly  treated  by  the  expectant  palliative  method,  and 
the  advisability  of  an  early  operative  procedure  to  relieve  the  increased 
intracranial  pressure  should  be  considered. 

In  the  treatment  of  brain  injuries,  with  and  without  a  fractxire  of  the 
skull,  if  the  patient  is  allowed  to  develop  definite  paralyses,  a  lowered  pulse- 
rate,  Cheyne-8tokes  res|)iration  aiul  puke,  and  that  appalling  group  of  ex- 
treme intracranial  pressure  signs,  then  I  agree  entin^ly  with  the  opinion,  so 
commonly  now  held  that  these  patients  '*  get  along' '  just  as  well  without  oper- 
ation as  with  operation  at  this  late  stage— the  mortality  being  50  per  cent, 
ami  over;  but  patients  with  brain  injuries  should  not  be  allowed  to  reach 
this  dangerons  stage  of  medullary  compression,  due  to  the  high  intracranial 
pressure;  it  should  be  anticipated  by  the  accurate  diagnostic  methods  now 
known,  and  if  a  marked  increase  of  the  intracranial  pressure  is  ascertained, 
then  an  early  relief  of  it  should  be  advised,  not  only  to  save  the  life  of  the 
patient,  but  to  lessen  tbe  post-traumatie  conditions  of  changed  pcrsoTmlity, 
either  of  the  excitable  or  of  the  depressed  type,  persistent  headaches,  early 
fatigue,  occasionally  epilepsy,  and  that  long  train  of  post-traumatic  condi- 
tions in  brain  injuries,  and  due  in  the  majority  of  patients  to  a  prolonged 
increase  of  this  intracranial  pressure. 

Acute  Brain  Injuries  in  Adults* — During  the  past  six  years  (1913- 
1918)  r  examined  and  treated  personally  487  adult  patients  having  acute 
brain  injuries,  with  and  without  a  fracture  of  the  skull ;  in  only  155  of  these 
487  patients  (that  is,  31.8  per  cent/)  were  there  nuirked  signs  of  an  increased 
intracranial  pressure,  and  therefore  only  these  155  patients  were  operated 
upon  t^  relieve  this  increased  pressure,  whereas  the  remaining  332  patients 
did  not  show  definite  signs  of  an  increased  intracranial  ]iressure,  and  were 
therefore  treated  by  the  expectant  palliative  nuMliod  of  absiilute  ipiiet,  ice 
helmet  and  catharsis;  if  in  shnek,  then  the  routine  treatment  of  shock.  It 
is  thus  seen  that  less  than  one-third  of  tbe  patients  having  brain  injuries, 
with  and  without  a  fracture  of  the  skull,  were  operated  upon,  and  approx- 
imately this  same  ratio  has  continurd  during  the  yt^ar  I'lOl*)).  It  is  this  care- 
ful selection  of  patients,  not  only  in  regard  to  the  advisability  of  an  opera- 
tion or  not,  and,  if  indicated,  then  the  type  of  cranial  operation  used,  but 
of  the  greatest  importance — ^the  ideal  time  for  performing  the  operation — 
these  factors  have  made  it  possilde  to  lower  the  mortality  (if  brain  injuries 
*from  the  average  of  50  per  cent,  of  most  hospitals  to  28.4  per  cent,  at  the 
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Polyclinic  Hospital,  and  if  we  exclude  the  non-operated  moribund  patients 
dying  within  three  hours  after  admission  to  the  hospital  from  shock,  internal 
injuries,  and  in  many  cases  the  brain  injury  being  but  an  incident  in  the 
patient's  general  condition,  the  mortality  is  lowered  to  only  17.a  per  cent. 

We  now  come  to  the  most  important  and  difficult  question  in  the  treat- 
ment of  brain  injuries,  with  and  without  a  fracture  of  the  skull:  **  If  an 
operation  is  advisable,  when  should  it  be  performed?  ''  This  question  can 
more  easily  be  answered  by  stating  when  the  operation  should  not  be  per- 
formed ;  naturally,  we  must  exclude  the  majority  (about  two-thirds)  of  brain 
injuries  that  do  not  have  a  definite  increase  of  the  intracranial  pressure,  and 
therefore  no  operation  is  indicated;  the  depressed  fractures  of  the  vault 
naturally  should  always  be  eievated  or  removed. 

The  two  periods  in  which  an  operation  is  distinctly  contra-indicated  in 
cases  of  brain  injurj'^  are,  first,  the  condition  of  severe  shock  in  the  very 
beginning,  and  second,  the  condition  of  medullary  edema  and  collapse — the 
death-knell  of  the  patient.  To  advise  a  cranial  operation  upon  a  patient — 
no  matter  how  badly  the  skull  is  fractured  nor  how  extensive  the  intra- 
cranial hemorrhage  seems,  and  that  patient  is  in  the  condition  of  severe  shock 
with  a  pulse-rate  of  120  and  higher,  then  the  operation  at  that  period 
takes  away  whatever  chance  the  patient  may  have  of  surviving  the  shock ; 
the  operation  is  but  an  added  shock,  and  merely  hastens  the  exitus.  No 
patient  having  a  brain  injury  should  be  operated  upon  in  this  condition ; 
the  mortality  is  most  high,  and  if  the  patient  does  recover  from  an  opera- 
tion in  this  period  of  extreme  shock,  then  he  recovers  in  spite  of  the 
operation.  Cranial  operations  for  brain  injuries  in  this  stage  of  shock  were 
freciuently  performed  in  the  past,  and  most  disastrously,  and  thus  opera- 
tions were  almost  discredited  in  the  treatment  of  brain  injuries.  The  natural 
reaction  following  these  early  operations  in  the  stage  of  severe  shock  was  to 
wait  until  there  could  be  no  possible  doubt  that  the  patient  was  going  to  dif?^ 
unless,  as  was  thought,  a  cranial  operation  was  performed — that  is,  the  pa- 
tient was  permitted  to  reach  the  stage  of  medullary  compression  (a  pulse- 
rate  of  50  and  below,  irregular  Cheyne-Stokes  respiration  and  pulse)  and 
profound  unconsciousness  before  a  cranial  operation  might  be  considered. 
This  is  a  most  dangerous  stage  for  these  patients  to  reach,  and  it  is  doubtful 
whether  recovery  can  occur  even  with  an  operation  at  this  late  period,  the 
mortality  being  very  high.  But  if  the  patient  has  struggled  through  this 
period  of  medullary  compression,  and  finally  reaches  the  stage  of  medullary 
edema,  when  the  pulse-rate  begins  to  ascend  quickly  to  120  and  higher, 
respirations  become  rapid  and  shallow — that  is,  the  stage  of  medullary 
collapse — then  we  have  the  second  period,  when  no  patient  should  be 
operated  upon ;  they  all  die,  operation  or  no  operation.  I  feel,  therefore, 
that  if  these  two  extremes  can  be  avoided,  and  the  latter  of  these  (medullary 
collapse)  can  certainly  be  anticipated  in  the  operative  treatment  of  brain  in- 
juries, and  their  signs  cannot  be  overlooked,  then  the  rational  treatment  of 
brain  injuries  depends  upon  the  presence  or  not  of  a  definite  increase  of 
the  intracranial  pressure,  whether  there  is  a  fracture  of  the  skull  or  not ;  in 
some  of  the  most  serious  cases  no  fracture  was  present,  either  to  be  ascer- 
tained at  operation  in  the  operated  patients  or  at  autopsy.   The  aid  of  the* 
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•en  rays  is  important  in  the  treatmeut  of  these  traumatic  cnmn  only 
nts  with  doubtful  depressed  fractures  of  the  vault,  and  in  latent 
kCiures  of  the  skullj  where  the  hump  is  so  apparently  trivial  that  the 
patient  might  not  he  m  carefully  examined  and  treated  as  the  condition 
would  warrant;  on  the  contrary-,  no  patient  with  high  intracranial  pressure 
should  be  obliged  to  wait  *' overnight"  or  for  a  period  of  hours  merely  tci 
secure  a  rontgenofrram  of  the  skull.  It  is  of  no  importance  in  the  treatment 
of  these  acute  intracranial  lesions  whether  a  fracture  of  the  skull  is  present 
or  not.  If  there  is  a  high  intracranial  pressure,  as  shown  by  the  ophthalmo- 
scopic examination  and  by  the  measurement  of  the  j>resHure  of  the  cerebro- 
spinal fluid  at  lumbar  puncture  by  means  of  the  spinal  mercurial  manometer, 
then  the  cranial  operation  of  subtemporal  decorapression  is  indicated  to 
relieve  this  increased  intracranial  pressure,  both  by  enlarging  the  intra- 
cranial cavity  and  by  the  drainage  of  possible  hemorrhage  and  cerebro- 
spinal  fluid.  It  is  not  so  much  a  question  of  removing  the  hemorrhage  as  it 
is  of  lessening  the  increased  intracranial  pressure;  whether  that  pressure 
is  due  to  hemorrhage  or  edema,  the  operative  indication  is  the  same.  Many 
cases  of  cranial  injuries  at  autopsy  have  revealed  no  hemorrhage  at  all^ 
merely  a  **  wet  ''  edematous  swollen  brain,  but  sufficient  to  cause  medullary 
compression,  and  eventually  the  death  of  the  patient. 

If  an  operation  is  considered  advisable  to  relieve  the  increased  intra* 
cranial  pressure,  then  the  operation  of  choice  is  the  subtemporal  deeompres- 
sion  and  drainage.  If  there  are  no  definite  localizing  signs  of  the  intracra- 
nial lesion,  then  the  decompression  should  always  be  performed  on  the  right 
side  in  right-handed  patients^  in  order  to  lessen  thereby  any  posksihle  oper- 
ative damage  to  the  motor  speech  area  of  the  left  eerebral  cortex.  In  patients 
having  depressed  fractures  of  the  vault,  showing  definite  signs  of  a  high  in- 
tracranial pressure,  it  is  better  surgical  judgment  to  precede  the  elevation  of 
the  depressed  area  of  bone  by  an  ipsolateral  subtemporal  decompression,  so 
that,  when  the  depressed  bone  is  removed,  there  will  be  little  or  no  danger 
of  the  underlying  eerebral  cortex  being  damaged  by  its  protrusion  upward 
through  the  bony  opening.  As  the  subtemporal  decompression  exposes  a 
comparatively  silent  area  of  the  brain  (a  portion  of  the  temporo-sphenoidal 
lobe),  its  protrusion  and  possible  damage  would  not  appear  clinically; 
whereas  a  partial  paralysis,  impairment  of  sensation  or  of  vision,  might 
occur,  and  frecjuently  does  result  from  operations  performed  over  the  more 
highly  developed  areas  of  the  eerebral  cortex.  Besides,  the  subtemporal 
route  provides  not  only  an  excellent  exposure  of  the  middle  meningeal  artery 
and  that  portion  of  the  brain  so  frequently  involved  in  cranial  injuries,  but  it 
aff'ords  drainage  to  the  middle  fossa  of  the  skull  (the  chief  intracranial  cis- 
tern) at  its  lowest  point  in  the  base  of  the  skull.  Again,  the  thinness  of  the 
squamous  portion  of  the  temporal  bone  makes  the  operation  a  less  difficult 
one  technically.  The  vertical  incision  (and  not  the  obsolete  curved  incision) 
should  be  used  not  only  to  render  the  operative  liemostasis  more  effe<?tive,  in 
that  the  trunk  of  the  temporal  artery  is  clanii)ed  at  its  lowest  point  in  the 
very  beginning  of  the  operation,  and  thus  there  is  ro  bleeding  from  its 
branches,  but  the  vertical  incision  also  permits  the  extensive  removal  of  the 
underlying  squamous  l)one  not  only  down  to  a  level  with  the  base  of  the 
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skull  and  thereby  facilitating  drainage,  but  also  as  widely  as  is  j 
beneath  the  temporal  muscle  and  yet  the  attachment  of  the  temporal 
to  the  parietal  crest  is  left  intact,  so  that  a  firm  closure  of  its  separate 
cle-fibres  is  assured ;  this  is  a  most  important  factor  in  patients  havir 
intracranial  pressure,  as  in  brain  tumor,  where  a  cerebral  hernia  or 
might  result  from  an  imperfect  closure  of  the  temporal  muscle  and  its 
The  insertion  of  silver  and  celluloid  plates  and  other  foreign  bodies  t 
the  scalp  for  the  closure  of  cranial  defects  is  to  be  most  strongly  cond 
If  the  intracranial  pressure  is  so  high  that  the  cerebral  cortex  U 
protrude  through  the  bony  opening,  it  is  frequently  wiser  in  s 
patients  to  perform  a  similar  operation  upon  the  opposite  side  of  tl 
immediately  after  the  first  operation.  I  have  been  obliged  to  do  this 
five  per  cent,  of  the  patients;  they  are  the  ones  having  swollen  ede 
brains — **  water-logged, ' '  as  it  were — where  the  drainage  of  blood  an 
brospinal  fluid  is  slight,  and  not  sufficient  to  cause  a  marked  decrease 
intracranial  pressure.  In  some  doubtful  cases  it  is  better  judgment 
for  one  or  two  days,  and  even  longer,  before  the  second  operation 
sidered  advisable.  The  rubber  tissue  drains  are  usually  removed  on  t 
or  second  day  post-operative,  and  the  hospital  convalescence  ordinal 
quires  at  least  ten  days  or  two  weeks.  Naturally,  these  patients  shoi 
enter  into  their  former  active  life  for  a  period  of  three  months,  an 
longer;  a  too  early  return  to  the  strain  and  stress  of  modern  life  pred 
them  to  many  complaints,  both  subjective  and  objective.  Repeated  ex 
tions  of  the  fundi  of  the  eyes  and  of  the  superficial  and  deep  reflexes  a 
most  important  in  estimating  the  physical  normality  of  the  patient. 
Chronic  Brain  Injuries  in  Adults. — The  end-results  of  patients 
brain  injuries,  with  and  without  a  fracture  of  the  skull,  have  been  ar 
esting  study.  It  has  become  quite  a  common  belief  that  once  a  man  ha 
*  *  fracture  of  the  skull, ' '  and  then  recovers,  he  is  never  the  same  person 
In  1912,  I  examined  the  records  of  three  of  the  large  hospitals  of  Ne^ 
City  during  the  decade  of  1900-1910;  the  mortality  of  *' fractures 
skuir'  was  46  to  68  per  cent. ;  the  mortality  of  the  patients  operatec 
was  87  per  cent.  This  high  operative  percentage  was  due  undoubtedly 
operation  being  postponed  until  the  extreme  stages  of  medullary  co 
sion  and  edema,  and  also  to  the  fact  that  the  operation  performed  \ 
** turning  down*'  of  a  bone  flap — a  much  more  formidable  procedui 
a  subtemporal  decompression — and  then  the  bone  itself  replaced,  i 
even  the  benefits  of  a  real  decompression  were  thus  prevented ;  besi 
many  patients,  the  dura  was  not  opened,  and,  as  the  dura  is  inels 
adults,  therefore  no  adequate  relief  of  the  pressure  could  possibly 
tained.  Of  the  patients,  however,  who  were  finally  discharged  as  ** 
or  '*  cured,"  I  was  only  able  to  trace  34  per  cent.,  but  of  these  34  pc 
of  the  total  patients  found,  67  per  cent,  of  them  w^ere  still  suflferin 
the  effects  of  the  injury.  The  chief  complaints  w^ere  persistent  head 
change  of  personality  of  the  depressed  or  of  the  excitable  type,  ar 
emotionally  unstable ;  early  fatigue,  making  any  prolonged  physical  c 
tal  effort  impossible,  and  thus  the  inability  to  work ;  lapses  of  memory 
of  dizziness  and  faintness,  and  even  epileptiform  seizures  in  a  smi 
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^^H  tage  of  them.  In  exaniiniiig  the  hospital  records  of  the  patients  having 
^^r*se  post-traumatic  conditioas,  it  was  most  interesting  to  ascertain  that 
I  lese  were  the  patients — ^and  there  were  but  few  exception*— who  regained 
consciousness  gradually  after  several  days,  and  remained  in  the  hospital  for  a 
period  of  four  weeks  and  longer,  whose  charts  made  frequent  mention  of 
severe  headache  and  a  low  pulse-rate  of  60,  and  in  some  cases  below  60^ 
that  is,  the  usual  clinical  signs  of  an  increased  intracranial  pressure ;  an 
ophthalmoscopic  examination  had  rarely  been  made.  Many  of  these  chronic 
patients  still  showed  the  results  of  the  increased  intracranial  pressure  in 
their  fundi  and  at  lumbar  puncture,  and  these  were  the  ones  upon  w^hom  a 
cranial  decompression,  even  at  the  late  date  of  several  years,  caused  a  marked 
improvement.  The  operative  findings  were  always  associated  with  a  *Svet/' 
swollen,  edematous  brain,  Many  of  the  so-called  post-trainautic  neuroses 
are,  in  my  opinion,  freiprently  superimposed  upon  this  definite  organic  basis 
as  the  result  of  the  brain  injury.  The  treatment,  therefore,  of  brain  injuries 
should  not  be  limited  merely  to  the  recovery  of  the  patient,  as  far  as  life 
is  concerned,  but  it  should  also  be  directed  toward  obtaining  a  normal  indi- 
vidual, approximating  as  closely  as  possible  the  condition  of  the  patient 
before  the  injury. 

Gun-shot  injuries,  as  well  as  stab-woimds  of  the  brain,  are  usually  asso- 
ciated with  a  penetrating  fracture  of  the  skull,  and  therefore  may  be  coji- 
sidered  in  the  same  class  as  cerebral  injuries  following  fractures  of  the  skull. 
The  greater  danger  of  infection  is  present,  however,  ami  especially  is  this 
true  when  the  missile  has  pa.ssed  through  the  nasopharynx.  Unless  these  pa- 
tients are  treated  early,  they  rarely  recover  without  serious  complications. 
Particularly  is  this  so  when  the  dura  anil  brain  have  been  perforated — there 
being  both  a  wound  of  entrance  and  of  rxit.  These  patients  shouhl  all  he 
treated  as  brain  injuries  having  an  increased  intracranial  pressure  of  suffi- 
cient degree  to  warrant  the  operation  of  cranial  decompressifui,  I  have  yet 
to  see  a  penr^t rating  gun-shot  injury  of  the  brain  which  did  not  cause  a 
marked  increase  of  tlie  intracranial  pressure,  due  to  tbf^  result ing  cerebral 
hemorrhage  and  edcnui,  unless  the  cranial  wounds  of  entrance  and  exit 
have  been  of  unusual  size  to  permit  excellent  drainage  or  the  .shock  has  been 
extreme.  So  that,  not  only  is  the  operation  of  cranial  decompression  and 
drainage  usually  advisable  to  lessen  this  pressure,  but  also  as  a  means  f>f 
lessening  ihe  danger  and  even  preventing  a  nieningo-cucephalitis,  so  fre- 
quent in  the  patients  who  survive  the  initial  period  of  shock  and  active  hem- 
orrhage. Naturally,  if  the  missile  has  passed  through  the  basal  ganglia, 
ventricles,  the  subtentorial  tissues,  and  large  intracerebral  vessels,  then  the 
shock,  with  or  '^nthout  a  large  hemorrhage,  is  so  rapid  that  these  patients 
rarely  survive  a  period  of  time  sufScient  to  warrant  any  operative  pro* 
cedure:  besides,  if  in  severe  shock,  naturally  no  operation  shoidd  be  at- 
tempted, just  as  in  brain  injuries  fnllnwing  hciifl  trauma.  If  the  patient 
with  a  pnlse-rate  over  120  cannot  react  snffieieutly  to  overcome  this  eojidi- 
tinn  of  shock,  surely  no  operation  will  assist  him.  If  the  patient  does  survave 
the  shock,  theii  a  decompression  should  he  prrfonned,  and.  if  necessary,  a  bi- 
lateral decompression,  and  both  the  skull  openings  of  entrance  and  exit 
should  be  enlarged  with  rongeurs,  **  cleaned  ''  as  well  as  possible,  and  rub- 
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ber  tissue  drains  inserted.  By  no  means  should  the  brain  be  probed  ( 
*  *  explored  ' '  for  bone  and  bullet  fragments,  as  more  damage,  such  as  an  ii 
crease  of  the  cerebral  hemorrhage  and  especially  the  edema,  as  well  as 
direct  destruction  of  the  delicate  nerve-tissues,  usually  results  from  sue 
procedures.  There  is  little  danger  from  subcortical  foreign  bodies  other  tha 
that  of  infection,  and  the  mere  removal  of  the  foreign  body  does  not  lesse 
that  danger,  as  it  would  have  occurred  at  the  time  of  the  injury.  Such  mec 
dlesome  procedures,  especially  when  the  patient  is  in  the  stage  of  initij 
shock,  merely  hasten  the  death  of  the  patient,  just  as  in  brain  injurie 
following  cranial  trauma,  if  the  patient  is  in  severe  shock,  treat  him  fc 
shock,  and  ''let  him  alone'' — not  even  careful  neurological  examinatioc 
to  ascertain  the  exact  cerebral  status;  such  examinations  of  a  patient  i 
severe  shock  surely  do  not  benefit  the  patient,  and  undoubtedly  they  lesse 
his  chances  of  surviving  the  shock.  If,  however,  the  patient  can  overcom 
this  condition  of  shock,  then  he  should  be  most  carefully  examined,  and  tl: 
proper  treatment  of  the  local  injurj'  instituted  as  soon  as  possible. 

On  account  of  the  serious  and  most  extensive  cranial  injuries  occurrin 
in  the  world  war  and  resulting  in  large  cranial  and  cerebral  defects,  ther 
has  been  a  tendency  to  forget  some  of  the  underlying  principles  of  brai 
surgery,  as  though  the  principles  of  neurologic  surgery  were  not  the  same  a 
in  civil  life.*  The  methods  may  vary  in  individual  patients,  owing  to  the  e? 
treme  character  of  many  cerebral  injuries  in  the  war  service,  yet  the  opei 
ative  treatment  of  these  patients  is  based  upon  the  presence  of  intracranif 
pressure,  with  the  much  greater  danger  of  infection  and  los-s  of  cerebn 
tissue;  otherwise  the  treatment  is  essentially  the  same.  To  excise  brai 
tissues  freely,  as  if  they  were  so  much  muscle  or  fat,  when  macerated  an 
apparently  infected,  is  undoubtedly  necessary^  and  advisable  in  selecte 
patients,  but  to  state  that  cranial  injuries  in  the  war  service  should  be  treate 
in  this  manner,  as  though  it  were  the  usual  method  of  treatment  of  brai 
injuries,  and  that  this  method  should  be  used  in  civil  life,  cannot  be  coi 
demned  too  strongly.  Naturally,  the  greater  danger  of  infection  of  wa 
wounds  of  the  brain  make  these  cases  very  serious  ones  indeed,  and  yet  i 
the  cardinal  principle  of  lowering  the  increased  intracranial  pressure  in  tL 
treatment  of  these  selected  patients  by  a  large  cranial  decompression  is  ol 
served,  even  these  patients  will  be  given  a  greater  and  a  definite  chanc 
of  recovery. 

Brain  Injuries  in  Newborn  Babies  and  Children. — The  symptoms  an^ 
signs  of  brain  injuries  in  newborn  babies  and  children  are  in  many  ways  s 
different  from  those  following  similar  injuries  in  adults  that  it  is  necessar 
to  devote  to  them  a  separate  chapter. 

Acute  Brain  Injuries  in  Babies. — In  babies,  owing  to  the  open  for 
tanelles  and  to  the  greater  elasticity  of  the  dura,  the  immediate  symptom 
and  signs  of  brain  injuries  are  often  so  mild  that  they  are  frequently  ovei 
looked,  unless  most  careful  and  thorough  neurological  examinations  ai 
made,  and  certain  special  aids  of  diagnosis  utilized,  such  as  the  ophthalmc 
scope  and  the  examination  of  the  pressure  and  of  the  cerebrospinal  flui 
itself  at  lumbar  puncture  by  means  of  the  spinal  mercurial  manomete; 
These  intracranial  lesions  may  escape  serious  attention  for  a  period  c 
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E   tilths  in  new-born  babies  find  of  even  years  in  many  children  nntil  the  con- 
don  of  eerebral  spastic  paralysis  and  its  allied  impairmeots,  both  physical 
pd  mental,  appear.     Repeated  lumbar  punctures  alone  may  be  sufficient 
or  drainage  of  the  acute  intracranial  condition  of  hemorrhajre  and  cere- 
bral edema. 

Chrome  Braiu  Injuries  in  Children. — The  remote  effects  of  brain  in- 
jnriea  in  babies  and  children,  such  as  spasticity,  mental  impainncnt  in  many 
patients,  and  frerpiently  epilepsy,  are  merely  reminders  of  the  former  intra- 
cranial damage,  usually  a  snpracortical  hemorrhage  and  we  should  be  most 
careful  in  our  examinations  and  treatment  to  anticipate  these  frij^btful 
setiuelee*  The  older  the  children  following  intracranial  birth  traumata  and 
the  longer  the  period  of  time  since  the  injury  in  the  older  children,  the  less 
hopeful  is  the  progrnosis.  These  late  patients  are  derelicts,  as  it  were,  and 
can  merely  be  im])roved ;  whereas  if  the  condition  of  cerebral  hemorrhaE^e 
and  edema  is  recognized  a.s  early  as  possible  after  the  intracranial  lesion  ba.s 
occurred,  and  if  there  is  a  marked  increase  of  the  intracranial  pressure  and 
the  proper  operative  treatment  of  cranial  decompression  and  drainage  in- 
stituted, then  in  these  patients  so  treated  not  only  will  the  idtimate  improve- 
ment be  greater,  and  even  a  cure  may  be  obtained,  but  also  the  imme- 
diate recovery  of  life  be  greatly  enhanced.  These  lesions  in  babies  and 
children  have  been  so  overlooked,  and  even  neglected,  that  it  seems  advisable 
to  report  a  large  innnher  of  these  eases  in  detail.  Naturally,  the  older  the 
child,  the  more  do  the  symptoms  and  signs  of  an  intracranial  lesion  resem- 
ble those  occurring  in  an  adult,  and  yet  the  brain  in'  cTiildren  under  the 
age  of  puberty  is  so  adaptable  to  changed  conditions,  and  to  a  certain  extent 
less  delicate,  that  even  a  high  degree  of  intracranial  pi*essure,  due  to  hemor- 
rhage and  cerebral  edema,  may  pi'esent  clinically  few  signs  of  its  presence, 
and  in  itmny  patients  it  can  he  withstood,  and  undoul>tedly  is  successfully 
drained,  by  natural  absorption  alone.  This  fact  should  always  be  remem- 
bered in  the  treatment  of  brain  injuries  in  children,  so  that  no  operation 
should  be  advised  unless  the  intracranial  pressure  in  these  patients  is  very 
high,  and  when  it  is  doubtful  whether  the  child  can  ''take  care  of  this 
increased  pressure  alone  and  even  with  the  aid  of  repeated  lumbar  piine- 
tures  daily.  Thus  does  the  treatment  of  brain  injuries  in  children  differ 
from  that  in  adults.  Naturally,  just  as  in  adults,  all  traumatic  depres- 
sions of  the  vault,  with  or  without  a  definite  fracture  of  the  bone  itself, 
should  be  elevated  or  removed;  in  babies,  the  use  of  forceps  in  difficult 
labor  frerpiently  produces  a  definite  dcpressitui  of  the  vault  without  a 
frat*ture  of  the  bone  itself,  owing  to  its  greater  resilieney,  and  unless 
this  depressed  area  of  bone  is  elevated  or  removed,  the  danger  of  future 
cerebral  impairment  is  great  indeed.  Tt  is  frequently  not  necessary  to 
open  the  dura  in  these  cases  of  local  depression  of  the  vault  in  babies, 
as  subdural  and  supracortieal  hemorrhage  rarely  results  from  it.  Naturally, 
in  eases  of  doubtfid  sididural  hemorrhage  and  errehral  edema,  the  dura 
should  always  be  opened  through  a  subtemporal  decompression,  just  as  in 
adults  haling  an  increased  intracranial  pressure  associated  with  a  depressed 
fracture  of  the  vault,  and  then  the  local  bony  depression  elevated  or  removed. 


CHAPTER  IT 

General  Considerations 

The  entire  subject  of  brain  injuries  has  been  so  obscured  and  confuses 
by  the  question,  *'Is  a  fracture  of  the  skull  present  ?'\  as  though  the  presenc 
or  not  of  a  fracture  of  the  skull  were  the  important  factor  of  cranial  injuries 
that  the  progress  in  the. diagnosis  and  treatment  of  brain  injuries  has  no 
been  commensurate  with  the  advance  made  in  the  other  branches  of  medicin 
and  surgery.  Before  the  extensive  use  of  the  Rontgen  ray,  patients  havini 
brain  injuries,  if  the  depressed  fractures  of  the  vault  are  excluded,  wer 
possibly  more  rationally  diagnosed  and  treated  in  many  hospitals  thai 
they  have  been  within  recent  years  under  the  most  modern  developmen 
and  accuracy  of  rontgenograms ;  so  frequently,  it  is  still  asserted,  following 
cranial  injuries  with  negative  rontgenograms,  that  **as  no  fracture  of  th 
skull  is  revealed  by  the  X-ray,  the  condition  is  not  a  serious  one, ' '  and  th 
converse  wath  positive  rontgenograms  that,  *  *  the  condition  is  a  most  seriou 
one  in  the  presence  of  such  an  extensive  fracture  of  the  skull/'  The» 
statements  are  also  frequently  made  in  court,  while  the  positive  X-ra: 
pictures  are  shown  impressively  to  the  judge  and  jury. 

It  is  now  well  known  that  severe  brain  injuries  need  not  be  associates 
with  a  fracture  of  the  skull;  that  a  positive  rontgenogram  (unless  it  dia 
closes  a  depressed  fracture  of  the  vault)  in  no  way  lessens  the  eflfectivenes 
of  the  expectant  palliative  treatment,  but  that  it  frequently  aids  this  medi 
cal  treatment  by  permitting  the  drainage  of  intracranial  hemorrhage  an< 
cerebrospinal  fluid  through  the  lines  of  fracture  into  the  subcutaneous  tissue 
of  the  scalp,  where  hematomata  of  varying  sizes  may  be  formed,  or  int< 
the  nasal  cavity  and  most  frequently  into  either  auditory  canal.  In  thi 
manner,  the  increased  intracranial  pressure  is  lessened  so  that  the  mechani 
cal  operative  relief  of  the  intracranial  pressure,  whether  due  to  hemorrhag 
or  cerebral  edema,  is  rendered  unnecessary  and  thus  a  cranial  operatioi 
is  avoided ;  and  on  the  contrary,  if  there  is  no  line  of  fracture  of  the  skul 
present,  then  whatever  intracranial  hemorrhage  or  cerebral  oedema  occur 
following  a  cranial  injury  is  in  no  way  drained  and  lessened  other  thai 
by  the  natural  means  of  absorption  through  the  cortical  veins,  sinuses  an< 
possibly  lymphatics;  and  should  this  method  alone  of  lessening  the  intra 
cranial  pressure  prove  insufficient,  then  the  operative  mechanical  metho( 
of  drainage  would  be  advisable  in  order  to  obtain  the  best  result — not  only  th( 
recovery  of  life  of  the  patient,  but,  of  almost  equal  importance  in  many  of  thi 
patients,  the  return  to  a  normal  condition,  both  mentally  and  physically,  a 
before  the  cranial  injury.  To  advise  a  cranial  operation  just  because  th( 
rontgenogram  reveals  a  fracture  of  the  skull  (in  the  absence  of  a  depressec 
fracture  of  the  vault)  is  most  strongly  to  be  condemned — no  matter  how  ex 
tensive  the  line  or  lines  of  fracture  are ;  in  fact,  the  more  extensive  they  ar< 
the  greater  the  probability  of  their  permitting  the  intracranial  hemorrhag< 
and  cerebral  edema  to  escape  extracranially  and  thus  the  serious  conditio! 
of  intracranial  pressure  and  medullary  compression  be  avoided.    Lines  o 
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tctiire,  liowcver,  extending  into  the  posterior  fossa  subtentorially  are 
iialiy  moist  serious  types  of  fracture  on  account  of  the  greater  danger  of 
ail b tentorial  hemorrba^^e  and  edema  producing  a  direct  compression  upon 
the  medulla  itself,  although  even  in  these  patients  this  increased  subtentorial 
pressure  is  oeeasioually  entirely  relieved  by  the  drainage  of  the  hemorrhage 
and  cerebrospinal  fluid  through  the  lines  of  fracture  and  into  the  tissues 
at  the  base  of  the  neck.  Conversely,  not  to  advise  a  cranial  operation  in 
the  presence  of  a  high  intracranial  pressure,  whether  due  to  hemorrhage 
or  cerebral  edema,  merely  because  of  the  absence  of  the  usual  and  historical 
signs  of  a  fracture  of  the  skull,  such  as  a  bleeding  and  discharge  of  cerebro- 
spinal fluid  from  the  nose  and  ears,  subconjunctival  and  mastoid  eeehymoses, 
and  a  line  of  fracture  of  the  skull  is  not  revealed  in  the  routgenograms,  is 
equally  to  be  condemned.  Most  of  the  mistakes  in  the  diagnosis  and  treat- 
ment of  brain  injuries  occur  in  this  class  of  cranial  in  juries,  and  csiiecially 
in  those  patients  of  middle-age  and  older,  associated  with  other  conditions, 
particularly  chronic  alcoholism,  ehronie  nephri*is,  and  arteriosclerotic  con- 
ditions ;  it  is  in  these  patients  that  the  acute  condition  of  **  wet'*  brain  (acute 
cerebral  edema)  occurs  so  easily  and  most  frequently  following  cranial 
injuries  of  apparently  trivial  character  and  not  even  of  sufficient  force  t» 
produce  a  fracture  of  the  skull.  If  careful  and  repeated  examinations  are 
made,  however,  the  preliminary  stages  of  tliese  conditions  can  J>e  recognized 
early,  the  proper  treatment  instituted  and  thus  the  advanced  and  extreme 
condition  of  *'wet''  brain  can  be  early  relieved,  if  not  even  anticipated 
and  avoided. 

Careful  rontgenograms,  however,  should  be  made  in  different  planes  of 
all  patients  having  cranial  injuries,  no  matter  how  trivial  apparently,  in 
the  knowledge  that  if  a  line  of  fracture  is  disclosed,  then  the  ])atient  will 
receive  mneh  more  careful  examinations  and  treatment — the  doctor  realizing 
that  the  cranial  injury  was  of  sufficient  force  U>  fracture  the  skull,  with 
possibly  intracranial  damage  and  complications,  so  thnt  the  after-treatmeut 
and  advice  will  also  be  iriore  careful;  luiturally  de[>ressed  fractures  of  the 
vault  nuist  be  ascertained  in  all  cases  of  cranial  injury  and  the  appropriate 
treatment  of  elevation  or  removal  of  the  de]>ressed  area  of  bone  early  per- 
formed- The  treatment  of  patients  having  cranial  injuries,  therefore,  shcuild 
not  be  delayed  in  the  al)senee  of  runtjienograms,  and  espeeially  when  associ- 
ated with  a  high  intracranial  pressuiT,  and  the  presence  or  not  of  a 
fracture  of  the  skull  {if  the  depressed  fractures  of  the  vault  are  excluded) 
should  not  in  any  way  predispose  the  doctor  toward  the  method  of  treat- 
ment — whi'ther  the  expectrmt  palliative  treatment  or  the  o])erative  m<  thod 
of  subtemporal  deccmiin'cssinn  and  drainaire  is  ado]>ted.  No  cranial  (^jiera* 
tion  should  ever  be  performed  upon  these  patients  in  Ibe  absence  of  high 
intracranial  pressure  unless  there  is  a  deju^ssed  fracture  of  the  vault; 
merely  a  slight  increase  of  the  intracranial  pressure,  wbether  due  to  hemor- 
rhage or  eerebra!  edema,  is  usually  ''taken  eare  oV'  by  tlie  natural  mciuis 
of  absorption  alone,  and  if  there  is  no  increase  of  the  intracranial  pressure 
at  alb  naturally  no  operation  of  cranial  decompression  is  necessary.  The 
operation  is  to  relieve  intracranial  pressurr  both  hv  a  simple  decomiiression 
and  by  drainage;  but  if  there  is  no  pressure  present,  it  of  c^"'**- 
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relieve  it,  and  therefore  the  operation  would  be  an  unnecessary  and  med- 
dlesome procedure — ^at  best  the  operation  should  not  then  be  called  a 
'* decompression."  This  criticism  is  applicable  to  the  so-called  ** decom- 
pression and  drainage"  of  cases  of  internal  capsular  hemorrhage  occurring 
in  the  usual  type  of  apoplexy— and  even  in  the  absence  of  an  increased 
intracranial  pressure ! 

The  presence  of  paralyses  of  the  cranial  nerves,  in  the  absence  of  a 
marked  increase  of  the  intracranial  pressure,  is  due  to  a  direct  injury 
to  the  cranial  nerves  themselves,  and  in  conditions  of  paralyses  of  the 
extremities  the  usual  cause  is  a  cerebral  laceration  and  contusion.  Of  the 
cranial  motor  nerves,  the  motor  oculi  (III) ,  the  abducens  ( VI) ,  and  particu- 
larly the  facial  (VII),  are  most  frequently  involved,  the  impairment  being 
either  a  severance  of  the  nerve  itself  and  therefore  a  permanent  paralysis, 
or  more  frequently  merely  a  compression  of  it  by  hemorrhage  and,  in  the 
case  of  the  facial  nerve,  in  its  bony  canal  of  the  aqueduct  of  Fallopius,  by 
edema  and  therefore  usually  a  temporary  impairment  only ;  whereas  in  para- 
lyses of  the  extremities  in  the  absence  of  a  definite  increase  of  the  intra- 
cranial pressure,  a  cerebral  laceration  of  the  cortical  and  subcortical  type 
should  be  suspected.  In  conditions  of  hemiplegia  (if  no  increased  intra- 
cranial pressure  is  present),  a. lesion  of  the  internal  capsule  itself  must  be 
considered.  Naturally,  in  these  acute  paralytic  conditions  in  the  absence  of 
a  high  intracranial  pressure,  no  cranial  operation  is  indicated.  (It  is  possible 
for  a  small  cortical  hemorrhage  to  be  the  cause  of  the  monoplegia  and  yet 
no  marked  signs  of  an  increased  intracranial  pressure  be  present.  In  care- 
fully selected  cases  a  cranial  operation  might  be  advisable  for  these  patients, 
although  the  majority  of  them  recover,  without  any  cranial  operation,  by 
the  means  of  natural  absorption  alone.)  It  is  a  rule,  therefore,  only  in  these 
patients  having  paralysis  in  whom  there  is  a  marked  increase  of  the  intra- 
cranial pressure,  that  a  cranial  operation  is  indicated. 

The  above  method  of  procedure  is  equally  true  of  patients  having  con- 
vulsive seizures;  if  there  are  no  marked  signs  of  an  increased  intracranial 
pressure,  then  it  is  unwise  to  advise  a  cranial  operation,  unless  the  convul- 
sions are  of  a  very  severe  and  persistent  character.  One  or  two  attacks 
within  several  days  following  an  acute  cranial  injurj^  should  not  make  a 
cranial  operation  advisable,  especially  in  the  absence  of  an  increased  intra- 
cranial pressure.  (Naturally,  if  a  depressed  fracture  of  the  vault  should  be 
ascertained,  it  should  be  immediately  elevated  or  removed^' 

Types  of  Fractures  of  the  Skull 

Fractures  of  the  skull  may  be  classified  briefly  according  to  their  location  ; 
*' direct''  fractures  occurring  at  the  immediate  area  of  contact,  and  the  ** in- 
direct" fractures  occurring  at  various  distances  from  this  area  of  contact. 

I.  Direct  Fractures. — The  ** direct"  or  local  fractures  may  consist 
of  a  break  of  the  outer  table  or  of  the  inner  table  of  the  skull,  or  of  both 
if  the  impending  force  is  sufficiently  strong.  If  the  surrounding  outer  table 
is  broken,  a  partially  depressed  fracture  may  result;  if  the  surrounding 
inner  table  is  also  broken,  then  a  completel}^  depressed  fracture  is  possible ; 
if  more  than  one  fragment  is  present,  the  term  ** comminuted"  fracture  may 
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used,    ( Figure  1  demonstrates  the  various  degrees  of  * ' direct '  *  fractures. ) 
lirty-six  of  my  operated  patients  represented  different  de^^rees  of  direct 
^f  local  fractures, 

IL  Indirect  Fractures. — The  '* indirect"  fracture  is  usually  a  linear 
one— extending  away  from  the  area  of  contact  and  most  freiiuently  down 
into  the  base  of  the  skull,  especially  into  the  middle  fossa.     My  experience 

has  been  that  it  is  rare  for  a  fracture  to  be 
limited    to   the   vault   alone,    whether   the 

%  vl ^    gf  fracture  be  a  simple  linear  one — -a  '* crack'' 

'"^  ^ — tCr7*j^^7^r^w^3>*w  — or  one  with  depression  ;  it  will  usually  be 

found  that  a  line  of  fracture  extends  from 
the  thicker  bone  of  the  vault  down  to  the 
thinner  bone  of  the  base,  and  this  is  what 
we  should  naturally  expect.  Eighty-five  of 
my  operateti  patients  were  of  this  type. 

Many  theories  have  been  evolved  to  ex- 
plain this  tendency  of  fractures  to  radiate 

_^  to  the  base.    It  was  a  common  observation 

f*  ^''■<r^-^^jSifc^^^^!r'^^N^         ^^^^  'f  l^t*  cranial  vanlt  was  struck  by  a 
.^_^s-::s>*  ^^w^„^s.^       fairly  pointetl  object,  then  a  localized  de- 

pression or  even  a  perforation  would  result, 
and  possibly  a  line  of  fracture  w^oold  extend 
downward  into  the  base;  however,  if  the 
cranial  vault  was  struck  forcibly  by  a 
blunter,  wider  surface,  then  there  might  not 
be  a  localized  depression,  but  a  line  or  linen 
of  fracture  would  extend  downward  into  the 
base  and  up  to  the  opposite  side,  the  lines  of 
fracture  tending  to  merge  at  a  point  directly 
opposite  the  area  of  contact  by  the  object, 
ThiJi  radiation  of  the  lines  of  fracture  and 
their  tendency  to  merge  on  the  opposite 
side,  producing  what  has  been  termed  the 
fracture  of  '*€ontre'Coup/'  are  most  satis- 
factorily explained,  in  my  opinitm,  by  the 
'* bursting"  elTect  of  injuries  of  the  cranial 
cavity.  When  the  head  is  forcibly  struck 
against  a  hard  object,  the  point  of  contact 
tends  to  be  approximated  to  its  pole  on  the 
opposite  side*  and  so  mecluuiically  there  is  a 
tendene}'  for  a  line  of  fracture  to  occur  in  one  of  the  meridians  extending 
from  the  point  of  contaet  to  its  opposite  pole ;  as  the  base,  especially  its  middle 
fossa»  is  much  thinner  and  weaker  than  the  bone  comprising  the  vault  of  the 
skull,  naturally  the  line  of  fracture  extends  downward  into  the  base,  and  the 
so-called  '^fracture  of  the  base''  results.  The  line  of  fracture  may,  however, 
merge  into  one  of  the  sutures  of  the  vault  of  the  skuli,  producing  the  so-called 
*'fraetirre  by  diastasis,- *  which  most  frequently  occurs  in  rhildreu. 

These  lines  of  ''bursting''  fractures  of  the  skull  usually  extend  down* 


Fi«,  1. — Local  depresHed  fractum  of 
the  vault;  tho  mpchanic*  of  their  prwiuc- 
tjon.  A^  fhp  tiornial  vault,  with  its  outer 
ftnd  inner  table,  and  thetnt«rpoecd  jilplof^ 
The  iirrnw  itidieatea  the  force  applied  ai 
the  point  uf  contact,  and  the  lintn  1-3  and 
2  "I  ore  pJaced  at  rij^ht  angles  to  both  the 
uiiter  and  inner  tablea;  naltirally  they  eon- 
verge.  B,  the  force  applied  at  the  point 
of  contaet  producen  a  deprt*»»ion  of  both 
the  outer  and  inner  tables.,  and  efipeeially 
of  the  inner  table,  aa  ahown  by  the  diver^ 
icetiee  i>f  the  liiiea  l->i  and  2-t.  C,  the 
inner  table  may  fracture  and  a  fragment 
may  be  depr««.>M?d,  and  yet  the  outer  table 
may  ronj-wan  in  tart,  either  denreiieed  or,  &s 
lUiiBtrated  here,  in  its  nrigjna]!  poiiition.  D, 
a  complete  deprcjised  fracture  occurs  when 
the  force  applied  ia  fiufficient  to  e&u»e  a 
fracture  not  only  at  the  point  of  contact 
but  aJao  at  the  margin  of  the  depressed 
area;  the  line  of  fracture  of  the  inner  tahle 
ia  always  beyond  that   of  the  outer  tabic 
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ward  into  the  middle  fossa  through  the  petrous  portion  of  the  temporal  bone, 
rupturing  the  tympanic  membrane  and  thus  allowing  blood  from  the  midAe 
ear,  and  even  cerebrospinal  fluid,  to  escape  at  the  external  auditory  meatus. 
If  the  line  of  fracture  extends  into  the  anterior  fossa,  then  the  cribriform 
plate  of  the  ethmoid  bone,  being  the  thinnest  and  weakest  portion,  is  usually 
*  *  cracked, ' '  producing  bleeding  from  the  nose.  Mere  bleeding  from  the  nose 
or  from  the  ears,  however,  does  not  necessarily  indicate  a  fracture  of  the  base 
of  the  skull,  because  the  blood  may  result  from  a  local  injury  to  the  nose  itself 
or  to  the  external  auditory  canal;  if,  however,  cerebrospinal  fluid  is  also 
observed,  then  a  fracture  must  be  present.  Extreme  care  should  be  used 
in  ascertaining  a  rupture  of  the  t^nnpanic  membrane  because  of  the  great 
danger  of  infection ;  it  is  much  wiser  raereh'  to  wipe  the  external  auditory 
meatus  with  sterile  cotton  and  not  attempt  to  introduce  instruments  for  an 
otoscopic  examination;  naturally,  if  there  is  no  bleeding  from  the  ear,  an 
otoscope  can  be  used  without  danger  of  infection,  and  frequently  blood 
in  the  middle  ear  will  be  diagnosed  by  the  bluish  color  of  the  tympanic 
membrane,  which  has  remained  intact. 

In  this  series  of  155  operated  patients,  the  area  of  contact  was  in  the 
parieto-temporal  region  in  71,  and  in  49  of  these  a  line  or  lines  of  fracture 
extended  downward  into  the  middle  fossa  or  forward  into  the  angular 
process  of  the  orbit  of  the  same  side.  In  68  of  the  patients  having  a  fracture 
of  the  base  of  the  skull  and  in  whom  no  signs  of  fracture  of  the  vault  were 
ascertained,  in  performing  a  subtemporal  decompression,  I  found  a  line 
of  fracture  extending  upward  into  the  vault  in  25  of  them.  Fractures  of 
the  frontal  region  most  frecjuently  radiate  into  the  orbital  bones  and  into 
the  anterior  fossa,  producing  marked  orbital  signs  and  a  hemorrhage  and 
leakage  of  cerebrospinal  fluid  into  the  nasal  cavity. 

Fractures  of  the  posterior  portion  of  the  vault  beneath  the  tentorium 
usually  send  lines  of  fracture,  when  they  do  radiate,  downward  toward  the 
margin  of  the  foramen  magnum,  and  frequently  beyond  it  into  the  basilar 
process.  This  type  of  fracture  is  the  most  serious  of  all  cranial  fractures, 
due  chiefly  to  the  great  danger  of  medullary  compression  and  collapse  result- 
ing from  the  pressure  of  hemorrhage  or  edema  beneath  the  tentorium 
directly  upon  the. medulla.  The  signs  of  medullary  edema  in  these  patients, 
usually  appear  very  soon  after  the  injury,  and  death  frequently  occurs 
within  three  hours.  A  subtentorial  decompression  in  these  patients  offers 
what  little  chance  there  is  for  recovery.  Eight  of  the  operated  patients  that 
died  revealed  at  autopsy  this  type  of  fracture  of  the  occipital  bone  and  it» 
basilar  process  and  associated  with  large  subtentorial  hemorrhage. 

It  is  interesting  to  note  that  a  most  common  site  for  *' direct''  depressed 
fractures  is  in  the  upper  posterior  portion  of  the  vault,  about  the  posterior 
fontanelle,  and  yet  the  lower  occipital  area  surrounding  the  foramen 
magnum  is  so  well  protected  by  large  bony  buttresses  that  the  lines  of 
fracture  in  these  patients  radiate  most  frequently  f orw^ard  into  areas  of  com- 
parative safety  rather  than  backward  into  the  occipital  bone  beneath  the 
tentorium — a  most  dangerous  area. 
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CHAPTER  III 

The  Symptoms  axp  Signs  op  Acute  Beatk  Injuries 

I,  Symptoms  of  Acute  Brain  Injurics.^ — ^The  initial  g3^mptoms  of  acute 
brain  injuries  are  few.  Most  of  thest*  patients  are  unconscious  for  varjau^ 
periods  of  time,  so  that  their  subjective  sensations,  if  any,  are  not  eom- 
municated.  Upon  being  aroused  from  the  eojiditioii  of  unconsciousness, 
which  nsnally  occurs  within  several  hours  after  the  cranial  injury,  or 
shortly  after  the  decompression  in  the  operated  patients,  these  patients 
are  in  such  a  stuporous,  drowsy  condition,  and  their  mentality  is  so  eon- 
fused,  that  they  have  jrreat  difficulty  in  makhifr  knowqi  their  complaints. 
If  they  do  recover  consciousness  sufficiently  to  make  themselves  understood, 
then  the  chief  outstandings  complaint,  which  is  always  present,  is  headache 
of  varying  character  and  deg^ree.  It  frequently  happens  that  many  patients 
having  most  severe  brain  injuries  are  not  even  rendered  unconscions,  or, 
if  so,  then  for  several  minutes  onh" ;  these  patients,  however,  all  complain 
of  the  most  intense  picreinpr  headache,  which  usually  increiises  as  their 
entire  conscionsness  more  fully  retnrns. 

1.  Headache. — Ilcadaclic  of  a  * 'throbbing/'  **  healing''  character  is 
practically  always  present.  At  times  it  is  only  a  dull,  heavy  feeling  in  the 
very  mild  cases,  while  in  the  patients  who  still  remain  conscions  it  is  very 
severe  and  intense^ — the  typical  ** splitting*'  headache;  the  resultinfr  rest- 
lessness may  be  extreme.  The  headache  of  thes(^  patients  is  now  known  to  he 
due  to  tension  upon  the  dnra  residtiiiti:  from  the  mild  increase  of  the  intra- 
dural pressure  from  henioiTha^^e,  and,  more  nsnally  from  a  cci'ebral  edema 
of  varying  degree— that  is,  an  increased  amount  of  cerebrospinal  iluid, 
due  to  a  temporary  cessation  of  its  excretion  into  the  cortical  veins,  siiuiscs, 
etc.  In  the  mild  eases,  the  headache  persists  for  several  days  only,  aiul 
gradual ly  lessens  as  the  increased  amount  of  cerebrospinal  fluid,  clear  or 
hlood-tinged,  is  absorbed  by  the  cortical  veins  and  sinuses.  If,  however, 
the  cranial  operation  of  subtemporal  decompression  is  necessary  to  relieve 
the  high  intracranial  pressure,  tlien  the  henchu'ht^  disnpiiears,  almost  imme- 
diately following  the  operation.  This  ohs*'rvation  is  most  imjjressive  and 
striking,  and  it  is  the  usual  history. 

2.  Nfittsea  and  Vow } ting. — Nausea  is  very  common,  and  if  the  injury 
has  been  received  two  or  three  hours  after  a  meal,  then  vomiting  may  occur. 
Too  much  importance,  however,  has  been  placed  in  the  past  upon  the 
symptom  of  nausea;  in  my  experience,  it  is  associated  with  any  condition 
])roducing  shock,  whether  the  injury  be  cranial,  abdtmiinal,  or  elsewiiere. 
It  is  no  index  of  increased  intra(*ratiial  pressure  unless  in  the  extreme  cases, 
and  in  subtentorial  lesions  about  the  mednlla,  when  it  is  always  associated 
with  vomiting.  Chronic  alcoholism  predisposes  many  of  these  patients  to 
the  excessive  nausea  and  vomiting  which  otherwise  would  only  occur  infre- 
quently in  the  more  temperate  patients  having  the  cranial  injuries, 

II.  Signs  of  Acute  Brain  Injuries, — It  is  upon  the  signs  of  brain  injunes 
that  the  greatest  importance  must  be  placed  in  their  diagnosis  and  treat- 
i6 


Ft'i,  ^.^WilliniTi  W,  Laritfl  Jm«»!ir  fni<;turLMif  the  vault — at  leiuit  one^UAttar  of  on  inch  in  width  and 
♦xt#fjiiinK  ff.-ro  tln'  liijlit  fniitii)  bcitie  backward  toto  the  rijtbt  orrtipjtiil  urea*  in  a  boy  fd  oiiEhtct'ii  y«-itr» 
ofri-  U'Ht  rcK>ni  of  the  lKi«|iitai  r<aiiiplajiuiis  of  a''sorprie^  in  thf*  hi-nrl  '  folluwinjf 

•it;  Italy.      Tr^o"!  t'Kftminution,  there  wpre  dw  jnwitive  tieuroloclr^il  signs;  the 

fj{if>'  ,  ^vaa   uesutivLo,   andi   ilns  Kpiimi^tnercurinl   iiaannnjeter    rcej«ti-ri«d  a  DorUiiU 

prcMujf?  I  jtiuiitj  o(  the  cK:n:[if*jipin&\  fluid,  which  WAa  eJe-ar.  No  operation;  expectant  palliative  trefttaieot. 
UEhtvrmlul  recovery  alter  a  period  of  ten  days  in  tho  hospital.    Present  otindition— excellent. 

(Pig.  2),  and  conversely,  that  a  brain  injury  may,  and  frequently  does, 
oceiir  without  thc»r(?  being  a  fracture  of  the  skull  or  the  other  siiarTis  of  ati 
external  cninial  iiijury  (Fi^.  3). 

A.  hocAL  Signs. — A  cranial  injury  of  sufficient  force  to  produce  a 
limin  injury,  with  and  \^^thout  a  fracture  of  the  skull,  usually  damages  the 
li^<suea  of  the  outside  of  the  head  to  a  greater  or  less  extent.  Such  con- 
foidtig  contusions,  however,  must  be  rigidly  excluded  in  making  a  diagnosis 
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Fm.  3. — Henry  W,  Esttenstve  «uprarortical  and  fiubararhaoid  hemorrhagea  asaoriated  with  acute 
medullary  edenitt,  but  tio  fraclur©  of  iho  tkull.  ia  a  mail  who  bad  falk'n,  while  nt let p,  from  a  fire-eacape 
to  lh«  frround — a  djiit&nce  *A  twflve  f**etj  niarked  stupor  upon  »dmLsfiioti  to  the  hi:>«pital  two  hours  after 
the  injury  (3  am.K  As  there  were  no  fiigna  al  a  "  fracture  cif  the  ekull/'  »urh  as  bleeding  from  the  iioe«» 
mouth  or  eare,  «?t  cetera*  and  aSnce  the  R&neral  eonditian  cf  the  patient  ^'eecmed  bhckI,  "it  wa»  dec  ided  to 
"wftit  until  morning/''  and  then  have  an  "X-ray  picture  taken.  At  7  a.iu  (5  hrjura  nfter  tlje  in/iiry  and 
3  hours  sfter  admission),  the  pfltifnt  fluddenly  developed  extreme  signs  cf  an  acute  ineiiullary  eileina— the 
pulse*  and  reapiration* rates  quii  kly  ascending  to  150  and  50  plus,  respprtively,  so  that  death  ocfutrisd 
at  10  A  .11.  (8  hours  after  the  injury  and  (J  liours  after  admLaaioix  lo  the  hospital ) .  An  auio^psy  did  not  reveal 
a  frarture  of  the  skull  Carefiil  repeated  examinadona  could  have,  at  Jca»t,  anticipatedf  tnis  unfortuimtc 
mult. 


Vivm.  4 — Theodore  A.  Multiple  hematomata  of  thesralp  and  n  larue  hemnrrhp^e  into  the  ri«ht  orbitj 
with  rCHultinit  exophthnlnio^  in  a  youfh  wi^'iteeu  years  of  ape.  with  prrpfiji^**  blcrrhtitt  fmjn  thp  left  ear  and 
left  oorttril  upfin  admiKflion  to  the  hr>Hpital,  and  yet  no  frarture  ol  Hie  ukull  c«iyld  be  demotistraled  either 
by  X-ray  t«r  at  the  later  operfttioD  of  riijht  subfemporaJ  rlerrimpreig^ion;  a  very  ''wet'*  edeiuatnus  bruin 
produeing  m*rna  of  a  high  intracranial  pressure  was  revenled  and  dnuned  — perukittfna  an  exrelh'nt 
recoverj'.  (^tuaeopic  examinatirm  fMfiAf^^t\  nn  intact  left  tytn panic  membrane  and  merely  a  lacerati'L>n 
of  the  po«terior  wall  of  the  left  esrternrd  BNditory  eaiial 
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of  a  fraeture  of  the  skull  Ei*ehymu^ies  about  the  orbits  and  mastoid 
rogions,  and  heinorrhage  from  the  nose,  mouth  and  ears,  are  freciiicntly 
!uie  result  of  loeal  injuries,  and  in  no  way  assoeiated  with  a  fracture  of  the 
^iiil  (Fi^.  4).  Ilematomata  of  the  scalp,  especially  if  subperieranial,  may 
^easily  simulate  depressed  f raetures  of  the  vault ;  and  the  reverse  is  also 
true  iu  that  linear  fractures  of  the  vanlt  of  varying  de*,'ree  are  frequently 
concealed  beneath  hematomata  (Fig.  5).  In  doubtful  eases  of  depression 
of  the  vault,  the  head  should  always  be  shaved,  and  an  exploratory  incision 
throuprh  the  scalp  made  to  ascertain  the  presenee  or  not  of  a  bony  depres- 
sion ;  a  careful  bimanual  palpation  of  the  head  is  very  important  in  all 
of  these  patients. 

Any  bleeding  coming^  from  the  ncse,  throat  or  ears  slmuld  have  its 
source  investifrated,  but  always  under  the  most  rigid  asepsis.  If  cerebro- 
spinal fluid  is  ol^erved,  tlien  a  fracture  of  the  skull  must  be  present.  Sub- 
conjunctival hemorrhages,  as  well  as  eeehymoses  in  the  niiistoid  areas, 
appearing  soon  after  the  accident,  without  a  local  contusion  being  present, 
are  suggestive  of  a  basal  fiactnre.  If  these  signs  appear  after  one  or  two 
days,  they  are  especially  indicative.  It  is  possible,  however,  to  have  exten- 
sive snbconjunctival  hemorrhages,  and  yet  there  is  present  no  fracture  of 
the  orbital  bones.    This  observation  has  been  frequently  confirmed  at  autopsy. 

In  many  fractures  of  the  skull  extendi ng  into  the  orbital,  temporal  and 
occipital  bones,  the  escape  of  cerebrospinal  fluid  may  be  so  free  that  the 
tissues  about  the  orbits,  ears  and  in  the  oceijiital  region  will  become  mark- 
edly edematous  and  boggy,  A  mere  ccchjTnosis  of  the  orbit  is,  however, 
of  no  diagnostic  value,  since  any  injury  to  the  anterior  portion  of  the  scalp 
will  produce  the  typical  '* black  eye/* 

An  ecchymosis  of  the  sculp  itself  does  not  indicate  the  presence  of  an 
underlying  fracture  of  the  vault ;  but  if  the  oozing  of  blood  is  subperi- 
cranial,  then  an  underlying  or  adjacent  fracture  is  very  probable.  Particri- 
larly  is  this  true  if  the  ecchymosis  is  in  the  temporal  muscle  beneath  the 
temporal  fascia,  and  especially  if  the  overlying  scalp  is  normal  in  appear- 
ance. In  these  patients  the  presence  of  an  ecchymosis  or  free  blootl  in  the 
temporal  muscle  beneath  the  temporal  fascia  indicates  the  presence  of  a 
fracture  of  the  unrlerlying  sqinmrous  bone  most  frequently,  or  of  any 
part  of  the  vault  included  within  the  limits  of  the  attachment  of  the  tem- 
poral muscle.  This  observation  has  been  repeatedly  confirmed,  in  61  patients 
in  all,  both  at  the  operation  of  cranial  decompression  in  the  subtemporal 
region  and  also  in  the  other  cases  at  autopsy.  Careful  bimanual  examination 
of  this  temporal  area  will  <)ften  reveal  a  sort  of  crepitus  and  indefinite 
*^ crackling/'  due  to  the  digital  compression  nf  the  free  blood  enclosed  in 
the  temporal  rauKcle  by  the  intact  temporal  fascia.  A  rout  gen  ogram  is  of 
great  assistance  in  confirming  thi.H  diagnosis,  which  is  of  importance  owing 
to  the  frequent  complicatirui  iu  tliese  patients  of  the  adjacent  middle 
meningeal  arteiy  and  the  formation  of  a  resulting  extradural  clot  of  varying 
size  and  compressive  etfeet  upon  the  underlying  cerebral  cortex.  These 
fractures  of  the  squamous  boire,  fortunately,  extentl  very  often  into  the 
n^iddle  ear,  and,  as  the  t\Tn panic  membrane  is  usually  ruptured,  the 
intracranial  heinorrhage  can  escape  through  the  external  auditory  canal, 
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and  so  lessen  the  intracranial  pressure.  After  the  bleeding  has  ceased 
careful  otoscopic  examination's  should  be  made  to  ascertain  the  presence 
of  a  laceration  of  the  tympanic  membrane,  as  it  is  possible  for  profuse 
bleeding  to  occur  from  the  ear,  due  to  a  small  laceration  of  the  wall  of 
the  external  auditory  canal  itself  and  of  little  or  no  significance.    Natur- 


Fio.  6. — Harriet  G.  This  patient  of  43  years  of  axe  elippofi  and  fell  headlonK  from  the  front  door- 
steps to  the  pavement — a  distance  of  four  feet;  no  kss  of  conHciousnoss — "merely  dazed, "  and  that  aftcr- 
nfMin,  she  came  to  the  out-patient  department  of  the  hospital  by  trollev-car  on  ar<'ount  of  the  "bump" 
over  her  forehead,  which  was  gradually  enlarging,  and  "a  dull  achiriK  in  t))e  head."  The  hematoma  was  so 
tentto  and  extensive  that  palpation  and  the  routine  bimanual  examination,  in  the  presence  of  her  hair. 
mere  neKntive.  She  was  permittetl  to  return  to  her  home  and  advised  to  "come  for  an  X-ray  picture  i  i  the 
iii<»rninn."  The  huse  depresHed  fracture  of  the  vault,  and  the  radiating  linear  fracture  totho  bj.se,  were 
n»oj,t  instructive,  and  fortunately  in  this  patient  an  excellent  result  was  obtaine<l  by  performing  a  ri^ht 
subtemporal  decompression,  first  to  lower  the  general  inrreaHiil  intracranial  prcHS.ure  of  blocxl-tinged 
eerebroHpinal  fluid,  and  then  the  local  depres.si>d  area  of  b«)ne  was  remov(Kl;  the  undcrlyinK  dura  hn<i  b(*en 
laceratc«l  and  even  some  cerebral  tiASue  was  lying  at  the  nite  of  the  dcprcMnion.  The  i>rci*ent  condition  of 
the  patient,  thirty-four  months  after  the  injury,  is  normal.  The  value,  however,  of  an  early  rcintgeuo- 
gram  in  this  type  of  patient  is  obvious. 

ally,  if  cerebrospinal  fluid  is  discharged  from  the  ear  it  indicates  the  presence 
of  a  fracture  of  the  skull  into  the  middle  ear. 

Rontgen  Rays. — Rontgenograms  in  cranial  injuries  are  of  great  value 
in  the  accurate  diagnosis  of  fractures  of  the  skull,  but  it  is  only  in  occasional 
patients  havnng  brain  injuries  that  X-ray  pictures  are  of  any  great  aid 
in  the  treatment  of  these  patients.     Naturally,  (luestionable  depressed  fr^vi- 
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ires  of  the  vault  should  always  be  pictured^  and  I  believe  that  all  cranial 
lujiiries  of  any  severity;  ami  iu  many  eases  of  even  mild  tlej^^ree,  should 
have  a  rontj^enonrram  taken  in  two  or  more  pianes  for  fear  a  trivial  *'bump'' 
may  be  of  greater  seventy  than  the  liistcjry  might  indicate,  and  thus  the 
appropriate  earefnl  treatment  be  neglected,  or  at  least  delayed  (Fi^if,  6). 
But  to  insist  in  the  more  serious  traumatic  conditions  of  acute  intracranial 
lesions  that  an  X-ray  picture  be  taken,  even  if  such  a  procedure  should 
delay  and  even  postpone  the  operative  treatment  of  the  condition,  such 
as  ** waiting  overnight''  in  order  to  have  a  picture  taken,  is,  in  my  opinion, 
not  only  poor  judgment  but  an  absurd  and  dangerous  attitude.  The  sooner 
it  is* generally  realized  that  the  treatment  in  brain  injuries  (excluding 
depressed  ffaetnres  of  the  vault)  is  not  directed  so  much  toward  the  ascer- 
taining of  the  presence  or  not  of  a  skull  fracture,  and  its  location  antl 
extent,  as  toward  the  lessening  of  the  effects  of  the  cranial  trauma  upon  the 
intracranial  contents — whether  there  is  a  fracture  or  not — just  so  much 
sooner  will  these  patients  receive  a  rational  treatment.  The  mere  fact  that 
there  is  a  fracture  or  *'craek''  in  the  skull,  as  shown  by  the  rontgenogram, 
is  no  reason  to  advise  an  operative  procedure,  and,  conversely,  the  absence 
of  an^^  definite  fracture  being  revealed  by  the  X-ray  is  no  reason  that  an 
operation  to  lessen  the  intracranial  pressure  due  to  hemorrhage  or  edema 
may  not  be  necessary. 

Linear  fractures  of  the  vault  occur  much  more  frerpicntly  than  is 
commonly  believed  and  recognized.  Routine  rontgcnograms  are  now  taken 
of  all  my  patients  who  have  had  a  *'bump"  upon  the  head— at  least  two 
views:  anterO'posterior  and  lateral — and  it  is  survirising  the  number  of 
latent  fractures  of  the  vault  which  are  thus  disclosed.  The  effect  uuiy 
be  of  a  trivial  character,  and  3^et  when  we  know  that  a  fracture  of  the  vault 
IB  present,  the  examination  and  treatment  of  such  a  [jatient  are  undoubtedly 
more  careful,  and  the  prci^niosis  is  more  guartli'd.  Many  of  thes<'  patients 
have  walked  into  the  accident  room  of  thp  various  hospitals,  the  scalp  not 
even  Ix^ing  lacerated,  and  have  c(tmplaincd  merely  of  the  *'bump'*  and  a 
slight  headache;  the  latter  might  not  continue  lonjrer  than  three  or  four  days 
under  the  routine  cxjicrtant  palliative  treatment.  The  usual  sites  for  these 
latent  fractures  of  the  skull  aw  I  he  sipmujous  portions  of  eilht^r  teaiporal 
l>one  and  the  greater  wings  of  the  sphenoid  bone  posterior  to  the  external 
angular  process  of  the  orbit  (Fig.  7).  Both  sides  of  the  head  shonhl  bi' 
exposed.     Htercfiscopic  views  are  very  help  fid. 

The  interpretation  of  rontgcnograms  of  basal  fractures  is  very  baffling, 
and  it  is  frequi^ntly  impossible  even  to  secure  satisfactory  pictures.  The 
bony  irregularities  of  the  base  of  the  skull,  and  the  difficidt  position  in^ces- 
sary  to  obtain  the  proper  plane  in  order  to  facilitate  the  exposure  at  the 
fracture — these  factors  make  t!ie  X-ray  pictures  of  very  doubtful  value. 
A  negative  picture  docs  not  by  any  means  indicate  tliat  a  fracture  does  not 
exist.  Fractures  about  the  foranu'n  magnum  may  be  better  jiliotographcd 
at  times  through  the  open  mouth. 

Naturally,  the  treatment  of  these  patients  renuiiiis  the  same,  wht*ther 
there  is  a  fracture  or  not,  a  dccomiircssion  being  considered  only  in  the 
presence  of  marked  intracranial  pressure.    The  operation  is  not  to  remedy 


Fffj,  7  — ^Jainea  E.     When  thia  man  t»f  fr*rty-iiiiie  years  of  age  waa    found  Jyitin    in  &  hallwAv  by  » 

^H<^rni»n  a«  if  in  m  dninken  utupor.  he  wa«  helped  to  the  Btation-haude    wht^re  be  rcniainiHi  all  niglit  in  a 

"jtcj  Ik   :i,riiii.'nr*l  for  "driinki?nnc*» "  m  the  fnarning.     Not  hanng  recover**!    conftriiiuftncs*  Buthcipiuly 

'  the  nrngutrati*.  the  man  was  transiferrvd  in  the  patrot  wnicoii  to  the  h<j8DitaJ,wbcr^  he 

iter  from  an  artjte  meduHary  erlmna.     The  autopKy  ruvealed  two  UnesDC  fmeiur*?  of  the 

;ui  irrt  lmiI  ir  obhiue  one  in  the  lefl  gTeat^T  wing  of  the  spbenoid  bone  and  another  one 

froua  bone  but  not  into  the  middle  ear;  the  left  tympanic  menihrane  was  not 

-linji  or  diacharj?**  of  ccrt'broepinuJ  fluid  from  the  left  ear.     The  hrain  iXtfcU 

I-..  —     -  .  ...atoua  with  much  free  blood  aubtentorially  about   thf*  nnHlullei,      intracranial 

m  ifcTtt  eiiifttiinnly  olwctiTcd  and  concealed  by  aJrohoIi»m«  and  the  most  careful  exAminatioaa  are 

ary  to  differentiate  these  eunditiona  early — in  order  to  be  of  value  to  the  patient. 

lie  fracture  (unless  it  be  a  depressed  fracture  of  the  vault),  but  to  offset 

[le  ffTsiilts  of  the  fracture  an<l  tlie  injury  to  the  brain.    In  my  opinion^  all 

tit^nts  baviiiir  possil>Ie  brain  injuries  should  be  treated  by  the  ex]ieetaut 

palliative  method,  whether  a  fraeture  of  the  skull  is  present  or  not,  and  a 

ieeompression  advised  only  wheu  this  metbud  fails  to  prevent  an  iocreasiug 

itraeraiiial  pressure,  as  shown  by  the  earefnl  and  repeated  neurological 


Fia.  8< — Esther  H.  TIiU  patient  of  twc&t.v-four  year*  of  ue  fell  while  skuttng  upon  the  \c^,  atrikins 
tbe  bftok  of  her  bc&d.  No  iinmcdiAtc  tosa  of  ^onacinujineu;  Wft»  aole  to  walk  hoiuf  and  to  eat  at  thp  dinner 
pi^te  in  spite  of  k  "dull  hejidache,"  Vomiiinit  occurred  two  hours  lat^r,  and  At  three  o'cli'ck  (fiis  houm 
L'ifttr  the  injury),  it  wua  found  ihut  «he  could  not  bo  orouatrd  to  coaftiMc>ii«iic«i»;  Uvr  puinc  whs  thfn  fifty-four 
wkI  rcepiratiofid  t^f»hi>  and  of  a  Chcvor^Stoke'b  character.  I'pou  adiniaBiou  to  thi'  hospital  otic  hour  later, 
fin  X-ray  picture  rcvealfMl  a  nflrntw  linear  frarture  eil<?iiding  vi^rlically  dcjwnwttrd  and  hut-kw-ard  from  the 
riuht  purieiiil  Ivmc  tlirouirh  the  riiilit  half  of  thu  occipital  bono  into  the  ri?ht  nmrKin  t^f  the  furaruen  ntaji^num. 
The  oonditinu  of  the  palicnt  quickly  chunked  after  adtntK^ion  to  tlie  hc*|iiriil  in  that  the  Miina  of  medullary 
coniprefcsion  nkcrjred  into  thoi)«of  an  acute  rrjwliidlary  edema — a  rapidly  ascending  pulf»e- and  rcapiration- 
rate,  «o  th«»t  the  patierxi  was  in  ntrttnin  heffire  thp  prcfwrations  f'T  the  operation  of  anbociipitnl  decum- 
prefisioti  could  be  nttiilc.  The  autopny  revealed  a  laritti  aubtentorial  hemorrhage  directly  compreftcins  the 
ii4eduUn.  An  eDrtier  operution  would  have  afforded  Uiia  patient  a  definite  obaaoe  of  recovery;  the  delay 
necer^iaitatetl  by  an  X^ray  picture  woa  iaeacuaable. 

iiptiii  the  medulla  itself,  due  to  any  resnltiug  hemorrhage  or  edema  sub- 
teutorially,  is  the  complieation  most  to  be  tVart-d,  and  the*  one  that  nsiiidlv 
terminates  fatally  within  several  hours  unless  it  is  of  very  railtl  de^Tee 
(Fip.  8), 

Fractures  extendiutr  into  tlie  nose,  mouth  or  ears,  so  that  the  escape 
through  them  of  iutrarranial  heni(>rrha|re  anil  eereltrospiual  ihiid  is  po?isi- 
|ref|uently  faeilitate  the  expectant  palliative  treatment  l"y  pi^rniittinir 
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any  increase  of  the  intracranial  pressure  to  be  lowered  by  this  means  of 
drainage— a  sort  of  *' natural"  decompression;  the  danger  of  infection 
extending  intracranially  througrh  this  line  of  fracture,  and  thus  producing 
a  purulent  meningitis  and  nieningo-eneephalitis,  is  a  slight  one,  unless 
meddlesome  proeednrcs  are  used,  such  as  attempts  to  *'swab"  and  '*  clean 
out''  and  theoretically  sterilize  the  auditory  canal  and  nares,  and  in  this 
manner  infeetive  organisms  are  introduced  through  the  line  of  fracture. 
The  ''snuffing''  of  aseptic  solutions  into  the  nose,  and  the  irrigation  of  the 
ears  of  these  patients,  eantiot  be  too  strongly  eondemned.  Moist  aseptic 
gauze  pads,  loosely  placed  over  the  nares,  so  that  the  patient  breathest 
ehieHy  through  the  mouth,  and  a  similar  gauze  pad  over  the  lobe  of  the  ear, 
and  not  so  tightly  as  to  h\oi*k  the  aural  discharge,  usually  suffice  to  lessen 
Ihe  danger  of  a  possible  infection.  In  this  series  of  patients  having  cranial 
fractures  which  extended  into  the  nose,  mouth  or  ears,  a  resulting  infection 
ueeurred  in  only  4,6  per  cent,  of  thera  (Fig.  9).  The  use  of  urotrnpin 
internally  is  no  longer  advocated,  since  it  has  been  determined  that  urotropin 
is  only  effective  in  acid  media,  such  as  the  urine,  and  not  in  neutral  or 
alkaline  media,  such  as  the  eerebrnspinal  fluid. 

The  most  extensive  linear  fractures  of  the  skull  occur  in  children,  and 
frequently  with  little  or  no  apparent  damage  to  the  enclosed  brain.  So 
much  drainage  of  the  intraerania!  hemorrhage  and  inercasecl  cerebrospinal 
fluid  into  the  nose,  ears  and  tissues  of  the  scalp  and  neck,  is  thus  afforded  in 
so  many  of  these  patients  that  they  really  *' decompress''  themselves,  and  so 
an  excellent  recoverj^  is  obtained  without  the  necessity  of  a  cranial  operation* 

B.  Gkxeral  Signs. — L  Shock. — It  is  infrequent  for  cranial  injuries  to 
occur  and  not  be  associated  with  more  or  less  shock,  while  it  is  most  rare  for 
brain  injuries  of  any  severity  to  exist  without  there  being  present  the  initial 
eomplieation  of  shock.  Only  too  frequently  the  condition  of  initial  shock 
in  these  latter  cases  is  so  extreme  that  the  patient  is  unable  to  survive  it, 
and  an  early  death  results  from  the  shoek  alone.  These  fatal  eases  of 
traumatic  shock  may  occur  iVom  any  severe  bodily  injury,  and  particularly 
of  the  abdomen  and  chest,  and  yet  it  is  in  brain  injuries  that  the  condition 
of  initial  shock  is  of  the  grei^test  importance  and  danger.  Tf  the  patient^ 
following  a  cranial  injury,  is  in  a  severe  state  of  shoek.  then  all  efforts 
should  he  directed  toward  the  overcoming  of  the  shock— no  prolonged 
uFurologieal  examinations  made,  but  the  immediate  use  of  measures  to 
combat  the  shock,  such  as  external  warmth  to  the  body  (heated  blanketjs, 
hot-water  bottles,  etc.),  repeated  rectal  enemata  of  hot  black  coffee,  absolute 
quiet,  and  cotieine  or  morphine,  if  necessary,  for  restlessness.  In  this 
severe  condition  of  initial  shock,  the  chief  concern  of  the  physician  is  not 
whether  a  definite  brain  injury  or  a  fracture  of  the  skull  is  pres("nt  or  not,  or 
whether  there  is  a  facial  paralysis  or  a  Babinski  reflex  present  or  not,  or 
whether  there  is  a  depressed  fracture  of  the  skidl  ur  bleedniir  fnan  the  car 
through  a  ruptured  tympanic  membrane,  and  many  other  data  an<l  obser- 
vations of  value  latfr  to  both  the  patient  and  the  doctor,  but  rather  the 
early  recognition  of  the  severity  of  the  shock  and  the  appropriate  treatment 
immediately  instituted  and  tlien — the  patient  ''let  alone"  until  the  condition 
of  initial  shock  is  survived,  no  matter  how  hadiv  the  skull  is  fraetured,  how 
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pronoiineed  the  heniiplp^ia  may  be,  or  how  *'typiear*  the  double  Babinski 
may  appear.    If  the  pntieut  cannot  survive  th^  shock,  it  will  be  cif  no  vnUu^ 


I 
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Ftfj.  9.— Pfttrick  K.  Multiple  radiating  linear  frurturvs  of  the  vault  cxtendm^  lorwRrd  Into  both 
orbJloJ  pftitco  and  tuires,  in  &  youth  of  eiKhteea  years  *»f  iikto»  who  had  bw?Ti  struck  by  an  lautnmobilo;  only 
»  momcinlAry  Iom  of  con»eiou»n*!8a.  Profuse  and  routinuei  ugoe-bleei  for  three  hour*;  a  "watery  fluid'* 
fl«wpd  out  of  the  iio*e  in  apurta  about  every  fifteen  minutes,  "Iq  order  ta  Btojj  the  bleerJinft  from  the 
uose,  ■'  A  wrnik  SroJution  of  adremULii  waa  '^fmuJIcd"  up  into  the  oos©  and  adrf^UAlm  Kauai*  packinir  iua<?rt<?d. 
FoJlowiailt  thia  mwJdlpaorMe  treatment,  and  three  hours  after  the  injury,  tho  palieut  wua  brguicht  to  thi> 
hospitAl  in  the  ambulttiice;  tho  expectant  palliative  treflttiient  alone  waa  indicat«d  and  tho  fMitient  was 
niakinjE  surh  an  excellent  recovery  thnl  ho  wimi  pertuitted  to  ait  out  wf  bed  on  tho  aixth  day  after  the  injury, 
<)n  the  eighth  day*  lio\*ever,  the  patient  Buddenly  had  a  general  convuUivo  tteixuro  and  reniaintHl  uncnn* 
'oum:  the  tem]r>erature  aBcendedf  ta  104,8  and  a  lumbar  puiaeture  removed  rhjudy  eerebro«)piual  fluid 
tiiininic  numemua  •troptorooci,  so  thiit  no  cranial  operation  fo.r  drainage  was  ailviaablo,    An  autopsy. 


llwcutv  himni  Inter,  connrrned   tho  rontgenngrama  and  dbr1<>$ed   a  purulent    meniniintLd  and    nirninirci- 

^  <hatitl»  of  both  frontm!  lubes;  mueh  free  pu  . 

fraeturea  of  the  cribriforuj  plate  of  tho  frontal  bone^the  ohauuel  ft>r  the'tnf«ctioii, 


eneephatitld  of  both  frontm!  lobes;  mueh  free  pua  (atrcpttwrnrfi  and  etHphyI<«'oeci>  was  found  abnttit  the 


or   inti^rest  to  him  whether  the  skull  was  fractured  or  net,  or  whether 
Babinski  reflex  w^as  present  or  not. 

These  patients  in  shoek  may  nr  may  not  be  uneonscious.     A  eoM,  elammy 
skin,  with  pallor  of  greater  or  less  degree,  is  usually  present;  a  subnormal 
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temperature  ;  the  piilse-rate  is  usually  IHO  plus,  Iwmvt  of  a  weak,  thready,  and 
irregular  eharaeter  in  the  severe  eases,  while  the  respiration-rate  is  hetween 
30  and  40,  sliallow,  and  at  times  seareely  pereeptihle;  the  hlood-pressure 
may  be  100 — rarely  below  (Fig.  10).    This  period  of  severe  initial  shock 


Fia.^  lU. — No-  G24. — Alicrft,  eij^htecn  year*.  Clinicfll  chart  tiroscntini?  the  typiral  t«?nipcrBture*  pulae 
and  mpiration  ByndromO  of  an  uiicornpli^'ate'd  ponflirion  of  hHcx'K  frtlhiwinK  ft  *'rariiiil  injujirv  with  multiple 
fmcturcs  *)'  the  vault  and  baiie  of  the  skulL  l^utrveiitful  recovery  from  the&noErk  within  mx  tiDUra,  and  an  no 
JMfna  of  a  marked  increase  of  tlie  intrarranial  prd»aure  were  then  disclosed  by  the  optithahiic«eope  and 
tbe  epiiuil  mercurial  nianometer  talthocigh  tho  eerebroflpinal  fluid  waa  blo(j<i-liii^e<l},  thin  patieut  ruuid  be 
dllHehaTg«<J  (nam  the  h^wpital  on  the  einhth  day  after  the  injury,  l.ivat  axauthmtum  (Scptetnber  (i,  1919)  — 
twenty-Jour  months  after  tlio  cranial  injury:   uucomplainta;  physirul  lexaminatirjn — negative. 


rarely  lasts  lon^^er  than  12  hours ^  usually  it  is  about  6  hours  after  the  cranial 
injury  before  the  patient  shows  definite  si^ns  of  improvement:  a  lower  in*): 
of  the  pulse-  a!id  respiration-rate.s,  while  the  temperature  and  hhmd-pressure 
rise.  If  the  patient  is  unable  to  survive  au  extreme  condition  of  shoek,  then 
an  early  pulnuuiary  edema  occurs^— moist  rales  throufrhout  both  lunprs,  and 
the  patient  cpiiekly  succumbs — ^within  24  hours,  and  usually  within  6  hours 
o#t4r  the  injury. 

condition  of  severe  shoek  can  usuallv  he  differentiated  from  that 
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of  the  terminal  stage  of  medullary  edema  and  collapse  by  the  clinical  history 

and  the  temperature  chart.    In  these  patientii  of  medullary  edema,  the  pulse- 

and  respiration*x'ates  have  been  low  for  a  period  of  minutes,  and  even  hours, 

following  tike  cranial  injury — that  is,  the  signs  of  medullary  compretsiiion— 

and  then,  after  the  lowest  level  of  the  pulse-  and  respiration-rates  for  the 

patient  has  been  reached,  such  as  46  and  12  respeetiveiy,  there  is  a  rapid 

rise  so  that   within  two  hours  the  pulse  may  be  70  and  the  respiration  24> 

and  within  six  hours  the  pidse  110  and  the  respiration  30,  and  two  hours 

later  even   140  and  40  respeetively,  and  at  the  same  time  the  temperature 

tiuiekly  rises  to  105  and  above,  while  the  blood-pressure  deseeuds  to  110 

and  lo'w^er-^the  condition  of  medullary  edema,  and  not  of  shock  or  delayed 

shoek,  hasi  now  unquestionalily  occurred,    ilednllai^  edema  and  collapse  is 

the  bane  of  brain  lesions,  traunmtie  and  otherwise,  and  it  eannot  he  feared 

too  much,  since  it  is  always  the  forerunner  of  death  in  these  patients.    In  the 

most  extreme  eases,  and  particularly  in  the  subtentorial  lesions,  \hv  condition 

of  meduHary  edema  may  oce\ir  within  a  few  minutes  after  the  cranial  injury, 

and  the  patient  be  dead  before  a  competent  examination  in  a  hospital  is 

nossible  ;  it  is  in  these  patients  that  a  post-mortem  examination  is  essential, 

in  order   to  state  whether  extreme  shock  or  medullary  collapse  was  the 

immediate  c^iuse  of  death. 

n         I    Tfitip€^'ff^'*^f'' — As  an  nidex  of  the  general  condition  of  the  patient 

folhAvin^  a  cranial  injury,  the  temperature  is  helpful,  and  especially  so 

durinfr  the  two  extreme  and  most  dangerons  periods — the  period  of  initial 

Rhock,   when   the  tempfrature   is  sulMinrmah   ajid  then   the  terminal   sta*re 

of  aeiite  medullary  edema,  when  the  temperature  ascends  rapidly  to  105  and 

hitrher.     Naturally,  the  other  elinicul  signs  should  be  considered  with  the 

t  niH>eT*ature,  but  togetlier  they  form  a  picture  which  is  usually  a  most 

characteristic  and  typical  one  of  the  period  in  which'  the  patient  having 

a  brain  injury  hapt>i'ns  to  be.    It  is  extremely  rare  for  these  patients  to  have 

a  uornuil  temperature,  ami,  if  the  eou<lition  of  shock  is  excluded,  there  is 

almost  always  a  t<Muperature  of  100  to  102,  varying  as  the  condition  of  the 

imtient  ehanj.^es.     Temperature  in  itself,  however,  is  no  intlieation  of  the 

deirree  of  intracranial  pressure,  unless  a  niednllary  edema  has  been  producetl 

and  then  it  is  too  late  to  utilize  the  temperature  findings  in  the  treatment 

of  the  patient,  as  these  patients  in  medullary  edema  ait  die.  treatment  or  no 
treatment.  Injuries  of  the  base  of  the  brain  and  supposedly  '* upsetting'' 
the  liasai  ganglia  would  cause  an  early  rise  of  temperature,  and  are  not 
necessarily  associated  with  the  other  clinical  signs  of  cerebral  injury. 

3.  Pulse. -^Owmg  to  the  usual  presence  of  shock  of  varying  degree-,  the 
pulse-rate  followiuL^  a  brain  injury  is  freqm^ntly  120  and  liiirher,  and  this 
mav  eontituu-  for  several  hoars,  until  the  shock  gra<lually  ilisai>pears:  the 
pulse  will  tlien  bectane  lowered  to  its  nornnd  ratt\  and  may  Ik^coihc  much  less; 
if  it  sluadd  reach  GO  or  lower,  a  dcHnite  deirree  of  intracranial  pressure  is 
usually  present.  However,  the  normal  pulse-rate  of  the  patient  bcf<uv  the 
injury  should,  if  possible,  always  be  ascertained.  The  pulse-rate,  utitV>r- 
tunatelyi  is  not  an  accurate  or  an  early  means  of  dc  termini  ug  I  lie  severity 
of  the  intracranial  lesion;  ordinarily,  the  greater  the  intracranial  ]»ressur«'^ 
and,  therefore,  the  less  the  blood  supply  to  the  niedulla.  the  slower  the 
pulse-rate;  but  the  resistance  of  the  medulla  to  slight  ehangi'S  in  its  eircula- 
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tioii  varies  so  miit'h  in  ditTercnt  individuals  that  it  is  possible  to  have  a  high 
degree  of  intracranial  pressure  and  yet  a  pulse-rate  remaijiiiig  between 
70  and  80  for  a  perioil  of  hours.  Finally,  the  regulatory  mechanism  of 
the  medulla  may  become  affected,  and  then  the  signs  of  medullary  eompres* 
sion  advance  unusually  rapidly,  leading  to  the  ciuiek  death  of  the  patient 
I  have  had  several  patients  iii  whom  the  pulse-rate  remained  between  70  and 
80,  and  yet  the  ophthalmoscope  revealed  marked  signs  of  liigh  iutracranial 
pressure;  at  operation,  the  high  pressure  wa,s  confirmed,  being  usually  due 
to  a  markedly  swollen  edematous  brain,  with  numerous  punctate  hemor- 
rhages in  its  cortex  and  the  subdural  cei-ebrospinal  Huid  being  blood-tinged. 

If  the  pulse-rate,  however,  becomes  lowered  to  60,  and  especially  to  50, 
we  have  an  excellent  though  rather  late  danger  signal,  which  should  always 
be  heeded  as  an  evidence  of  medullaiy  compression  (Pig.  11).  Any  further 
lowering  of  the  pulse-ratt*  is  usimlly  associated  with  an  irregular  respira- 
tion-i^te  of  the  C hey ne- Stokes  type,  and  then  the  prognosis  Ix^eoraes  very 
I>oor  indeed. 

As  the  pulse-rate  descends,  the  character  of  the  pidse  itself  becomes  fidl, 
strong,  and  well  sustained— apparently  an  excellent  pulse.  It  is,  however, 
only  the  cttempt  of  the  circulatory  mechanism  to  overcome  the  partial 
anemia  of  the  medulla,  due  to  the  increased  intracranial  pressure,  and  thus 
to  force  blood  into  it.  If  this  condition  reiuairis  fnr  a  variahle  lentrth  of  time, 
signs  of  meilullary  edema  and  finally  eollai)se — rapid,  shallow  pulse,  and 
quick,  irregular  respirations — may  occur  at  any  moment,  and  then  death  is 
mer^^ly  a  matter  of  hours. 

Many  of  the  most  severely  injured  and  moribund  patients,  even  at  the 
first  examination  within  one  hour  after  the  liead  injury,  have  a  pulse-rate 
over  120,  either  of  pure  shock  or  of  shock  associated  with  the  early  stages 
of  medullary  edema.  If  the  rapid  and  shallow  pulse-rate,  associated  with 
a  subnormal  temperature,  is  due  simply  to  shock,  then  there  is  a  definite 
chance  of  recovery,  as  shown  by  the  gnidual  disapjiea ranee  of  the  signs 
of  shock  and  the  lowering  of  the  pulse-rate;  if,  on  the  contrary,  medullary 
edema  is  progressing,  then,  together  with  the  elevated  temperature,  the 
pulse-rate  remains  high  and  gradually  ascends  until  it  is  no  longer  obtain- 
able before  the  death  of  the  patient.  Naturally,  all  of  these  patients  should 
be  treated  expectantly  and  for  the  condition  of  shock,  in  the  hope  that  the 
medullary  edema  is  only  a  temporary  complication.  It  must  be  admitted, 
however,  that  once  a  true  medullaiT  edema  does  occur,  then  the  pulse-rate 
rapidly  ascends,  becomes  more  and  more  shallow,  and  I  have  yet  to  see  such 
a  patient  recover.  Any  operative  procedure  at  this  stage  of  extreme  shock 
and  medullary  edema  and  collapse  merely  hastens  the  exitus  of  the  patient, 

4.  Respiration, — The  respiration,  like  the  pulse-rate,  is  affected  by  shock, 
and  may  exceed  40  for  an  hour  or  more  ininicdiat(4y  after  the  injury;  its 
rate,  however,  becomes  the  normal  20  to  24  much  move  fiuiekly,  and  remains 
normal  unless  the  intracranial  pressure  becomes  so  high  as  to  cause  the 
definite  medullary  signs  of  a  Cheyiie- Stokes  type  of  breathing.  In  these 
patients,  the  period  of  apnea  or  non-breathing  may  exceed  40  seconds.  It 
seems  that  the  pulse  is  more  easily  atfected  by  intracranial  pressure  thaii  the 
respiration,  and  when  the  latter  is  infiuenced  a  medullary  edema  and 
collapse  may  occur  at  any  moment  (Fig.  12). 
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An  early  medullary  edema  of  rapid  onset,  and  associated  or  not  with 
severe  shock,  may  prevent  the  respiration-rate,  just  as  it  does  the  pulse-rate, 
from  being  lowered,  so  that  from  the  time  of  the  first  examination  imme- 
diately after  the  cranial  injury  until  the  death  of  the  patient,  the  respiration 
is  coutinuously  shallow  and  of  a  rate  higher  than  40.    These  are  the  so-called 


FiQ-  IL — No-  3112-^WiIliani,  forty-two  y pars,  Cliriiral  thnrt  rf'*>ri>«ctitirijt  the  rapirl  ons^'t  nf  aruti? 
medullary  cowiiriregsitin  within  tbrf*?  hijtirM  fr^Iottiiiu  a  Ktnero  rraiiml  injury  hut  n«Jt  asfi'K'itttetl  with  a  frut— 
tun?  of  the  flkulJ.  Kigni*  u(  an  iurrrasing  intrucraninl  pn-hj^urc  Uf  re  iibn  di»rlo»td  by  the  ophtbalmHar'tipe 
and  the  spinat  jucrrurial  iTiHiaoriifitr,  althoyich  the  C'rehfugpinal  fluid  at  lumbar  punrture  wu^  cli-ttr.  At 
the  opertttUm  of  rj«ht  WEibff'mprjrul  decrunprt-asion,  n  "vkc-t"  edt'Tnutrmn  rorteJt  vtaM  rcvetiltrd  under  hiph 
pressure,  SCI  that  uthvu  inci^iTitf  the  dura  Iho  clear  tf  rpbroapinal  fluid  npurtt^d  to  r  heifcht  v(  ten  inch*"*,  tin 
iiemorrhaKO  observed.  I  ncvrntful  rwr-oviTy.  Ltist  etAminatkm  i  Deceujber  14,  I'JIS) — niniteen  nunritha 
nfler  injury:    no  ruiiipluint^i;  physiral  exariiinatitjin — negBti^t', 

moribund  patients,  who  die  usually  within  six  hours  after  the  injury,  in 
many  of  these  patients  tlie  brain  injury  is  associated  with  internal  injuries 
of  the  abdomen  and  of  the  ehest  and  tluis  lessening?  still  more  the  ebanees  at 
recovery.  The  usual  prest^ure,  howevrr,  f>f  an  exireriK'  th^^^'ee  of  shriek 
in  these  patients  always  makes  the  vigorous  treatment  of  the  shock 
most  imperative. 

5,  Blood-prfitKHrr.~lt   has  been   mo^t   interest?        *  "'pnts  haviu^r 
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brain   injuries  to  reeord  tht*  iufiuenee  of  iutrat*raiiial  pressure  upon  the 
general  blood-presjsure.     It  was  surprising  to  ascertain  that  rarely  was  the 
blood- pressure  forced  beyond  160,  and  then  only  in  the  patients  showing 
early  sig:iis  of  medullary  eompression ;  in  these  patients  the  blood-pressure 
might  aseend  to  200,  with  a  pulse-rate  of  50  and  below,  and  a  Cheyne- 
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acter,  irregular  shallow  respirations,  and  a  blood-pressure  of  100  and 
even  less — usually  followed  within  several  hours  until  death,  operation 
or  no  operation. 

A  number  of  years  ago,  venesection  was  considered  advisable  to  lower 
this  increase  of  the  general  blood-pressure  associated  with  medullary  com- 
pression ;  von  Bergman  and  Leonard  Hill  thought  favorably  of  it.  How- 
ever, it  is  no  longer  employed,  because  it  is  now  known  that  this  increase  in 
the  j?encral  blood-pressure  is  the  attempt  of  the  natural  vasomotor  mechan- 
ism to  force  blood  into  the  intracranial  chambers,  and  thus  into  the  medulla, 
by  overcoming  the  increased  intracranial  pressure.  To  bleed  a  patient, 
thorofore,  even  in  the  very  mild  cases,  is  an  exceedingly  dangerous  procedure, 
of  110  real  value,  and  is  always  contraindicated. 

At  host,  the  general  blood-pressure  is  a  very  crude  method  of  estimating 
the  intracranial  status  of  pressure.  Besides,  the  factor  of  initial  shock, 
wliich  is  almost  always  present  in  varying  degree  for  several  hours  at  least, 
tends  to  conceal  the  true  intracranial  condition.  The  high  intracranial 
pressure  necessary  to  raise  the  general  blood-pressure  to  any  appreciable 
extent  must  reach  a  very  dangerous  stage  of  compression  in  these  acute 
cas(\s  before  its  effects  can  be  observed  in  an  increased  blood-pressure.  Par- 
tieularly  is  this  true  of  a  cerebral  and  supratentorial  increase  of  pressure, 
w)ier(»as  a  cerebellar  and  subtentorial  increase  of  pressure  produces  an 
almost  immediate  rise  in  the  blood-pressure.  Naturally,  these  latter  con- 
ilitions  are  most  serious  ones,  and  rarely  do  these  patients  survive,  operation 
or  no  operation.  I  feel,  therefore,  that  the  blood-pressure  as  an  important 
aid  in  tlie  treatment  of  brain  injuries  has  been  very  much  overemphasized. 
I  have  had  the  blood-pressure  ascertained  in  all  of  my  patients,  but  it  has 
rarely  been  of  any  material  assistance  as  an  indication  of  the  status  of  the 
])atient,  except  as  an  additional  diagnostic  aid  in  the  subtentorial  lesions. 
Tt  should  be  remembered  that  brain  injuries  are  acute  conditions  associated 
always  with  shock,  whereas  brain  tumors  are  usually  of  slow  growth,  and 
not  associated  with  the  masking  factor  of  shock.  It  has  been  a  most  interest- 
iiijr  study  to  observe  the  rhythmical  variations  of  blood-pressure  synchronous 
witli  the  variations  of  temperature,  pulse-  and  respiration-rate,  a  lowered 
blood-pressure  (100-120)  during  the  period  of  initial  shock,  associated  with 
a  subnormal  temperature  and  increased  pulse-  and  respiration-rate.  As  the 
shock  les-sened,  then  the  blood-pressure  slowly  ascended  (130-140)  with  the 
t(»niperature,  while  the  pulse-  and  respiration-rate  descended.  If  the  intra- 
cranial pressure  became  very  high,  then  the  blood-pressure  continued  to 
ifticend  slowly  (140-160),  the  temperature  remaining  above  normal  (101- 
10:^),  and  the  pulse-  and  respiration-rate  dropped  to  60  and  16,  respectively, 
and  evt»n  lower.  If  medullary  edema  should  l>e  permitted  to  occur,  then 
the  blood-pressure  descended  rapidly  to  100,  and  even  lower,  while  the 
temperature  rose  to  105  plus,  and  the  pulse-  and  respiration-rate  to  150 
and  40  i)lus,  respectively,  to  be  followed  within  several  hours  by  the  exitus 
of  the  patieitt. 

6.  Paralysis. — The  condition  of  central  or  cortical  paralysis,  and  usually 
only  a  paresis  or  weakness  of  the  extremities,  does  not  in  itself  indicate 
the  necessity  of  a  cranial  operation.    If  there  are  no  marked  signs  of  in- 
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creased  intracranial  pressure,  and  a  depressed  fracture  of  the  skull  canuot 
be  ascertained,  then  the  expectant  palliative  treatment  should  be  used  in 
the  belief  thiit  the  paralysis  is  only  of  temporary  duration,  and  therefore 
due  to  localized  edema  of  the  motor  cortex  with  or  without  beingt  associated 
with  a  small  laceration  of  the  adjacent  cortex.  If  the  definite  sig-ns  of  an 
increased  intraerauial  pressure  appear,  or  the  paralysis  continues  for  a 
period  of  days,  then  an  exploratory  decompression  and  drainage  would  be 
indicated  over  the  hemisphere  involved.  Naturally,  a  large  eortical  lacera- 
tion through  either  motor  area  means  a  permanent  damage  to  the  cells 
destroyed,  there  being  no  cell  regeneration  possible;  but  there  is  always 
associated  witii  these  extensive  lacerations  and  contusions  of  the  cerebral 
cortex  a  profuse  localized  cerebral  edema,  so  that  the  cortical  nerve  cells 
surroimding  the  lacerations  are  merely  compressed  and  functionally  im* 
paired  by  the  edema,  which  is  usually  of  such  an  amount  as  to  increase  the 
intracranial  pressure.  Therefore^  in  these  patients,  as  a  result  of  the 
signs  of  this  increased  intracranial  pressure^  the  operation  of  subtemporal 
decompression  and  drainage  is  advisable,  and  th\is  an  early  recovery  of 
function  of  tlie  paralyzed  extremities  is  facilitated.  The  milder  degrees 
of  cortical  laceration  and  h>calized  edema  do  not  produce  the  definite  signs 
of  a  marked  increase  of  the  intracranial  pressure,  and  therefore  no  cranial 
operation  is  necessary,  the  natural  means  of  absorption  alone  being  sufficient. 

Unless  the  fracture  of  the  skull  is  a  depres.sed  one,  over  ?ither  motor 
tract,  so  that  the  underlying  cortex  is  compressed,  and  even  lacerated,  or 
there  is  a  large  extradural  hemorrhage  (due  to  a  rupture  of  the  middle 
meningeal  artery),  and,  less  frojuently,  a  subdural  clot  overlying  the  same 
area,  or  a  general  or  localized  edema  of  the  motor  area,  with  or  without 
a  definite  cortical  laceration,  it  is  rare  for  a  fracture  of  the  skid  I  to  produce  ■ 
paralysis  of  the  extremities;  especially  is  this  true  of  fractures  of  the  base. 

Paralyses  of  the  cranial  nerves  and  particularly  those  controlling  the 
movements  of  the  eyeball— the  third  (oculi  motorius)^  the  fourth  (pathe- 
tieusV,  and  the  sixth  (abduceus),  and  also  of  the  seventh  (faeialis) — are 
fairly  common  in  basiil  fractures,  resulting  in  ptr^sis,  strabisnus,  and  facial 
paralysis.  If  the  ner\*es  have  been  severed,  then  a  penn^iient  paralysis 
results,  but  most  frequently  the  paralysis  is  of  temporary  qur  tion  only,  and 
it  fades  away  after  the  local  pressure  of  hemorrhage  or,  e  cma  has  been 
removed  by  absorption;  this  is  particularly  true  of  the  f  u*  d  nerve  in  its 
narrow  bony  canal  in  the  aqueduct  of  Fallopius — its  edcriiiitt^is  compression 
producing  the  peripheral  type  of  facial  paralysis.  The  otler  cranial  nerves 
occasionally  affected  are  the  first  (olfaetorius),  the  fifth  (  rigeminus),  and, 
more  frequently,  the  eighth  (auditoriusV  The  second  (opticus)  and  the 
other  cranial  nerves  are  rarely  primarily  affected. 

A  temporary  motor  apha.sia  frequently  results  from  a  subdural  and 
supraeortical  hemorrhage  overlying  the  motor  speech  area,  and  from 
a  partial  laceration  of  the  cortex  adjacent  to  the  left  third  frontal  con- 
volution posteriorly  :  it  is  usually  merely  a  paraphasia,  a  pure  motf^r  aphasia 
being  most  rare. 

The  absence  of  paralysis,  therefore,  is  of  little  significance  of  the  serious- 
ness of  brain  injuries.     The  ad\nsabi!i ty  of  an  operation  or  not  is  rarely 
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lependent  upon  the  presence  or  the  absence  of  paralysis.  In  many  patients, 
ind  possibly  the  majority  of  tlios4?  havingr  eortieal  paralyses,  the  paralysis  is 
due  to  a  localized  edema,  or  even  a  definite  laceration  of  the  motor  eortex 
itself^not  a  complete  destruction  of  it,  but  a  partial  tear,  and  associated 
with  the  residtant  cortical  edema;  thus,  a  sufficient  cause  for  a  distinct 
paralysis  of  the  hemiplegic  type,  with  or  without  a  marked  increase  of  the 
intracranial  pressure.  It  is  rare  for  the  hem t paresis  to  be  a  permanent  one, 
on  account  of  the  absorption  of  the  cerebral  edema  about  the  cortical 
laceration,  which  extends  throu|3rhout  the  motor  tracts  in  only  very  infre- 
quent cases.  Naturally,  no  operation  would  be  indicated  for  a  laceration 
of  the  brain  unless  it  was  associated  with  a  definite  increase  of  intracranial 
pressure,  which  may  or  may  not  be  present.  The  frequent  statement,  there- 
fore, that  paralysis  is  an  indication  for  operative  interference  in  brain  injur- 
ies cannot  be  credited.  If  there  is  no  increased  intracranial  pressure,  due 
to  hemorrhage  or  to  cerebral  edema,  snn^ly  no  operation  will  be  of  any 
assist;nice  to  the  patient. 

The  great  frequency  of  cortical  lacerations  and  contusions  of  the  *U'on- 
ire'Coiip"  type  is  very  impressive.  The  anterior  and  inferior  surfaces  of 
the  frontal  lobes  are  usually  the  areas  affected,  due  undoubtedly  to  the  direct 
eontiict  of  tin^  ernnijil  trauma  beiui,^  usually  i?i  the  rriricui  of  tht*  pt^strrior 
occipital  bone.  The  tips  of  the  temporo-spbenoidal  lobes  are  lacerated  by 
"" colli TK'onp^^  next  in  the  order  of  frequency.  As  both  the  frontiil  and 
the  temporO'Sphenoidal  lobes  are  comparatively  ** silent"  areas  of  the  brain, 
it  will  thus  be  seen  that  the  conditi^ju  is  rarely  diarruosed  ;  besides,  ibe  treat- 
ment reminns  the  same,  laceration  or  no  laceration  of  the  cerebral  eortex. 

In  tliis  connection,  the  possibility  of  a  laceration  of  the  pyramidal  tract 
fibres  in  their  course  from  the  cortex  down  throutrh  the  internal  capsule  to 
the  pons  and  medulla  should  be  remembered :  fortunately  this  complication 
rarely  occurs,  and  the  same  nmy  be  s;iid  r('v:jirdin*r  an  active  henuirrhii*re  into 
the  ventricles  and  internal  cajisuh*s  folio wIti^  cranial  tranma,  tintl  thus  pro- 
ducing pyramidal  tract  compression;  their  p(»ssihility  in  elderly  patients 
is  theoretically  always  to  he  feared.  The  expectant  palliiiHvc  treatnipnt 
would  here  be  indicated,  althoujrh  in  an  acute  traumatic  ventricular 
hemorrhaire  of  sufficient  size  to  produce  an  increased  intrarraiiial  pressiu'c, 
an  early  subtemporal  decompression,  with  drainajie  of  the  ventricle,  miiprht 
be  indicated  m  selected  patients;  I  have  operated  upon  four  ]>iitients,  with 
two  recoveries. 

7.  Inipttind  Heimtimn. — It  is  rare  for  areas  of  hypesthesia  and  anes- 
thesia to  be  present,  and  most  rare  for  areas  of  hyjvrresthesia  to  exist  in 
these  traumatic  cranial  patients.  They  do  occur,  ln»wevfT.  if  a  lar^^e  e\tra' 
dnral  or  subdund  hemorrhajire  exerts  a  pn^ssure  over  the  jiost-Kolaiidie  ccu*- 
tical  area  sufficient  to  lessen  its  senNitivrrn^ss  to  afferent  iui|nilsps.  Tsuidly. 
however,  merely  a  mild  hypestJiesia  results;  an  asten^oL'unsis  ukiv  or  may 
not  be  present.  This  eortieal  impairment  of  sensation  of  (ju^'-half  of  tin-  liody 
is  usually  asswnated  with  a  definite  hemiple^na  of  the  same  side,  on  account  v.' 
of  the  extension  of  the  hemorrhajrie  clot  forward  beyond  the  fissui'c  of 
Rolando,  and  thus  over  the  motor  area.  Subrortieal  lacerations  or  hemor- 
rhapre  may  affect  the  afferent  sensory  pyramidal  tract  fibres  just  as  they 
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do  the  eiferent  motor  tibres  of  these  tracts,  and  the  eomment  is  the  same 
as  in  the  preceding  parag^raph  upon  paralynis.  Traumatic  le^iions  of  the 
internal  capsular  fihres  rarely  occur  without  the  detiinte  assoeiatiou  of  motor 
and  sensory  impairments  of  the  opposite  side  of  the  hody,  similar  to  apoplexy 
of  the  internal  capsular  type  (the  usual  form).  Hypesthesia  and  even  anes- 
thesia of  the  ipsolateral  half  of  the  face  may  result  from  compression  or 
direct  injury  to  the  fifth  cranial  nerve  (trigeminus  or  trifacial) ;  rarely 
is  this  impairment  a  permanent  one,  being  usually  due  to  an  edema  of  the 
nerve  itself,  following  a  fracture  of  the  adjacent  portion  of  the  petrous  bone. 

8.  Unconscioiffiness. — Prolonged  total  loss  of  consciousness  in  patients 
having  brain  injuries,  with  or  without  a  fracture  of  the  skull,  usually  indi- 
cates a  high  dcjLjree  of  intracranial  pressure,  due  to  hemorrhage  or  edema, 
or  an  extensive  laceration  and  dest ruction  of  the  brain  substance  itself, 
with  comparatively  small  amount  of  associated  hemorrhage  and  edema. 
Loss  of  conseiousness,  however,  is  not  necessarily  associated  with  a  high 
intracranial  pressure,  nor  does  a  high  intracranial  pressure  alw^ays  produce 
a  loss  of  consciousness.  Some  of  the  patients  in  this  series  of  brain  injuries, 
having  the  highest  intracranial  pressure  (sufficient  to  produce  the  early 
signs  of  a  beginning  medullary  compression),  were  called  only  '* unusually 
drow^sy''  and  *' stuporous/'  and  were  easily  aroused  by  supra-orbital  pres- 
sure, by  pricking  the  skin,  or  even  by  calling  the  patient's  name. 

In  eases  of  slowi3^  progressing  hemorrhage  and  of  edema  iutraeranially, 
as  revealed  by  the  ophthalmoscope,  lumbar  puncture  ami  euiifirnird  by 
operation,  the  various  stages  of  *' feeling  of  tinniness/'  then  drowsiness, 
stupor,  coma»  and  finally  total  nnconsciousness,  may  be  observed  w^ithin  a 
period  of  several  hours.  It  is  not  a  very  unusual  occurrence  to  have  such 
patients  w^alk  into  the  hospital  with  tlie  complaint  of  ** throbbing'*  in  the 
liead,  and  then  pass  gradually  through  these  stages  to  total  unconsciousuess. 
The  vast  majority  of  patients,  however,  following  a  brain  injury,  with  or 
without  a  fracture  of  the  skull,  are  more  or  less  comatose,  and  it  is  of  the 
greatest  importance  to  observe  whet  her  thi'  degree  of  coma  lessens  or 
increases,  according  to  variations  of  the  intracranial  [>ressure. 

9,  Resiff  ssiifsa. — Instead  of  being  drowsy  and  stuporous,  a  large  number 
of  the  patients  having  brain  injuries,  wdth  or  witho\it  a  fracture  of  the 
skull,  are  in  the  irritative  stage  of  the  condition — that  is,  owing  to  the  sud- 
den ooKiug  of  snpracortical  Itlood  and  to  the  edema  of  the  cerebral  cortex 
itself,  imnuHliately  following  the  brain  injury,  there  is  a  definite  irritation 
of  the  underlying  cerebral  cortex — ^merely  a  lessened  emotional  control  in 
the  very  mild  eases,  to  the  extreme  degrees  of  restlessness,  mental  excite- 
ment, and  even  acute  mania  in  the  more  severe  eases.  Naturally,  this  violent 
* 'threshing  about*'  in  the  bed  and  the  vigorous  muscular  exertions  should 
be  prevented  by  every  means  possible,  as  the  danger  of  increasing  the  intra- 
cranial lesion  of  hemorrhage  and  edema  is  very  great.  Besides  the  routine 
application  of  the  ice  helmet  (surrounding  the  entire  head  aiu]  strajiped  to 
the  head) , triple  bromides  and  chloral  in  large  doses  shouhl  be  given  :  morphia 
is  frequently  eflfeetive.  Rincc  the  adoption  of  the  routine  use  of  the  o|i!uhal- 
moscope  and  of  the  spinal  men^urial  manometer  for  estimating  thi*  intra- 
cranial pressure,  there  is  little  or  no  danger  of  morj^hia  masking  the  trne 
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jritruiTaitial  rendition.  Formerly,  it  was  advisable  to  restriet  the  adminis- 
trtition  of  inorjttiia,  for  fear  tliat  the  intracranial  eonditioii  might  be  eon- 
cealed,  and  the  projier  treatment  thereby  so  delayed  imtil  the  condition  of 
the  jiatient  lieeaine  moHt  wtiouh.  This  was  perfectly  true  formerly,  but  since 
it  ha«  biM'ome  more  and  nifjre  reeogiiized  that  no  cranial  operation  is  indicated 
in  tlieHc  jiatientH  unlcHH  there  are  defiiute  HigUH  of  an  increased  intracranial 
|»reMhurt*  (an  can  very  eanily  l>e  determined  hy  the  ophthalnu>seope  and  by 
the  Hpinul  mercurial  manometer),  there  should  be  no  longer  any  hesitancy 
in  adminiMtt'rin^  morphia  in  sufficient  fpiantity  to  control  the  patient. 

10.  Coiuuthlvf  NefZMr^.9,— Spasmodic  twitehings,  and  even  convulsions, 
imnally  of  the  localized  Jacksonian  type,  occur  very  frerpiently  as  the  result 
of  an  acute  cortical  irritation,  due  to  the  pn?sence  of  subarachnoid  and 
mihpial  (cortical)  hemorrhajrcs  and  edema-  oecasinnally  subdural  clots 
prodnee  Ihem,  as  con  finned  by  opcratiorL/uouvuIjuve  seiznres  are  very 
infri'tpient  in  the  <jtlier  fonns  of  intracranial  presnure  and  hemorrhage. 
Acute  de|)n*sHed  fractures  of  the  vault  rarely  cause  sufficient  cortical  irrita- 
tinn  to  prodnee  (*onvnlsimis  until  months,  a!id  even  years,  later,  and  then 
ttnly  when  asMociate<l  with  a  ehronic  cerebral  edema  to  the  ext4?nt  of  inereas- 
J  UK  the  intraeranial  prrssnrc. 

The  e(miparative  infre([ucncy  of  convulsions  associated  with  acute  brain 
injuries  is  very  sinj^ular.  lu  this  series  of  487  patients  having  acute  brain 
injuries,  in  only  21  of  tliem  were  convuTsious  or  even  localized  twitchinors  to 
Ih*  (ihsiM'vedV'At  the  operations  u]*on  155  of  these  i)titients  iis  well  as  at  the 
atitopsies  iqM^n  the  tii>  n<Hi-(^perated  i>atients  who  died,  the  presence  of  sub- 
dural aruictniienl  hrumrrha^v  ami  at"  cortical  edenui  was  very  frequently 
demoustrateil  as  a  possitile  eaus**  of  convulsive  seizures  and  twitchinpfs,  and 
yt*t  eouvulsions  rarity  occurred.  Tossiljly  the  cortical  nerve  cells  in  these 
acute  eases  wero  less  sc-nsitive  t*>  local  irritation,  bein^r  **benumbKl/'  as  it 
wei*t>,  by  theshoclc  ami  acute  eendiral  edema,  and  thus  the  '^explosive*'  reac- 
titm  proiluriuy  cou\iiUions  was  inhibited — merely  a  theoretical  explanation. 

tlust  win  a  suuill  luuubcr  of  these  patients  develop  epilepsy  later  is,  in 
my  opinii*u,  iH»t  so  uuieh  a  tiuestiou  of  possible  ctuMical  adhesions,  depressions 
of  the  vault  or  f*vrei^^n  binly  spicules^  but,  rather,  in  addition  to  these  factors, 
a  condition  dei>endintr  upon  the  permanency  of  the  cerebral  edema  producing 
a  clironic  increase  of  the  intracranial  pressure,  and  especially  in  patients  of 
h'ssened  stability  nervously.  1  have  exatuiued  a  larire  nuod>er  of  these 
post -trauma  tie  epileptics,  some  of  them  havin^r  liad  but  twt»  or  three  convul- 
»ive  seixurcfts  wud  yet  they  all  had  chronic  '"wet."  swollen,  edematous  brains, 
eausiu^  a  deti nite  iner%*ase  of  the  intracranial  pressure.  Many  of  these 
liatients  ilid  mvt  have* cortical  adhesions,  to  be  disclosed  either  at  operation 
or  at  autoiKsy.  In  this  conntvtivMi,  it  nuist  always  be  remembered  that  fre- 
qiitnit  convulsions  will  e%*entually  pnxluce  a  "wet"  edematous  condition  of 
the  brain,  so  that  any  increase  of  the  intracranial  pressure  in  many  of  the 
chn>iiie  patients  is  a  sets^mdary  <me.  resultinsr  from  the  e«»n\idsions  rather 
than  beioir  the  primary  cause  of  the  convulsions.  A  method  of  determining 
whether  the  inereaseil  intracninial  pressure  in  the^  post -traimia tie  epileptics^ 
is  primary  or  secoudar>*  to  the  et>n\idsions,  is  to  aset^rtain  the  pressure  of 
the  rerebn^pinal  fluid  at  lumber  pimeture  by  means  of  the  spinal  mercurial 
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manometer,  then  by  the  vigoroiis  u.se  of  triple  bromides,  luminal,  ete.,  to 
prevent  the  convulsive  seizures  from  oeeurring  for  a  period  of  at  least  one 
month,  and,  better,  six  weeks.  If  the  pressure  as  registered  by  the  spinal 
mercurial  manometer  is  practically  the  same  as  at  the  preceding  examination 
immediately  following  the  last  eonvuision,  then  the  increased  intracranial 
pressure  is  primary  as  eoncenis  the  eunvulsive  seizures;  whereas,  if  the 
measurement  of  the  pressure  of  the  cerebrospinal  fluid  is  now  markedly 
lowered  to  almost  normal,  then  it  may  be  couchided  that  the  increased 
intracranial  pressure  is  secondary  to  the  coiivuJsions^ — that  is,  the  convulsions 
are  causing-  the  chronic  cerebral  edema,  rather  than  the  cerebral  edema  being 
a  factor  in  producing  the  convulsions.  This  test  is  an  important  one  in  regard 
to  the  advisability  of  any  operative  procedure  to  relieve  the  increased  intra- 
cranial pressure  in  these  patients;  and  naturally  no  cranial  operation  of 
decompression  can  be  considered  for  those  patients  in  wh(un  the  increased 
intracranial  pressure  is  secondary  to  the  convulsions,  and  is  therefore  not 
one  of  the  primary  factors  of  the  convulsions.  To  operate  upon  the  former 
group  of  patients,  in  whom  the  intracranial  pressure  is  secondary  to  the 
convulsions,  and  then  to  expect  a  subtemporal  decompression  to  be  of  benefit, 
is  absurd,  and  this  neglect  to  differentiate  these  two  types  of  post-traumatic 
epilepsies  has  in  reality  discredited  cranial  surgery  in  the  treatment  of 
selected  cases  of  post-traumatic  epilepsy.  The  surgical  treatment  of  con- 
vulsive seizures  in  these  patients  is  notoriously  bad,  and  it  will  remain  so 
unless  greater  care  is  used  to  ascertain  which  patients  are  amenable  to  opera- 
tive treatment — and  only  a  very  small  percentage  of  them  are ;  and  then, 
upon  these  early  selected  patients  having  a  primary  increased  intracranial 
pressure,  a  simple  subtemporal  decompression  will  occasionally  be  of  per* 
manent  benefit.  At  best,  however,  the  surgical  treatment  of  these  selected 
patients  should  only  be  used  after  the  most  careful  study  and  consideration, 
and  in  only  the  very  early  cases. 

It  would  seem  to  be  a  fact  that  the  brain  cells  of  certain  neurotic  patients 
are  more  unstable  than  those  cells  of  the  more  stable  and  phlegmatic  types 
of  patients,  so  that  a  less  active  cortical  irritant  is  necessary  to  cause  con- 
vulsions in  the  former  class  than  in  the  latter  class  of  patients.  Alcohol,  as 
a  factor,  must  ^jlways  be  considered,  l:)eeauae  it  increases  the  cortical  irrita- 
bility, and  renders  the  cells  less  stable;  it  alone  may  even  produce  convul- 
sive twit  chin  gs  and  sei/.ures. 

11,  Eeffexf's. — The  presence  of  shock  in  these  acute  cases  is  an  important 
factor  in  influencing  the  actiA^ity  of  the  superficial  and  deep  reflexes;  iii  the 
mild  degrees  of  shock,  the  skiu-rcflcxes  cannot  be  elicited  while  the  deep 
reflexes  are  present,  and  in  the  extreme  condition  of  sliock  they  may  both  be 
entirely  absent.  As  the  patient  recovers  from  the  shock,  first  the  tendon- 
reflexes  return,  and  then  the  skiu-reflexes.  In  those  patients  who  emerge 
from  the  condition  of  shock  to  enter  the  stage  of  intracranial  pressure, 
the  abdomiiml  reflexes  will  frequently  appear  depressed  on  the  side  opposite 
to  the  cerebral  hemisphere  more  compressed  and  the  cerebral  lesion,  and  at 
the  same  time  it  is  usually  possible  to  obtain  a  definite  Chaddock  reflex; 
but  the  Babinski  reflex  is  absent,  and  reappears  only  later,  especially  if 
the  abdominal  reflex  cannot  then  be  <dicitcd.     It  may  be  that  the  Chad- 
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dock  method  of  elieitini?  the  dorsal  extension  of  the  great  toe  is  pot^ibly 
a  more  delieate  one  than  the  Babiiiski  method,  as  it  is  in  many  patients 
its  forerunner. 

These  reflexes  usually  become  more  and  more  active,  until  they  are  dis- 
tinctly exaggerated,  and  if  either  pyramidal  tract  is  compressed  or  injured 
intracranial ly,  then  the  definite  signs  of  such  involvement  are  to  be  recog- 
nized on  the  opposite  side  of  the  body  by  the  patellar-  and  ankle-elonns, 
the  extensor  flexion  of  the  large  toe  r*pon  plantar  stroking  (Babinski's 
sign),  and  markedly  inereased  tendon-reflexes  of  the  arm  and  leg,  whereas, 
at  the  same  time  the  abdominal  skin-reflexes  are  usually  lessened  or  even 
abolished.  It  is,  liowever,  rare  for  these  signs  to  be  unilateral  alone,  unless 
in  patients  with  lesions  affecting  only  one  side  of  the  cortex  and  especially 
in  the  presence  of  a  large  unilateral  extradural  hemorrhage.  In  the  major- 
ity of  cases  vf  brain  injuries,  l)*>th  sides  nf  the  hi'iiin  have  been  so  damaged 
and  impaired  by  the  general  increase  of  the  intracranial  pressure  by  hemor- 
rhage and  cerebral  edema,  that  there  is  a  marked  exaggeration  of  the 
reflexes  of  both  sides  of  the  body,  and  in  many  patients  a  bilateral  extensor 
reflex  of  the  toes;  this  latter  sign  may  last  but  a  few  honrs  in  the  mild  eases» 
showing  that  no  extensive  damage  has  occurred  to  the  pyramidal  tracts. 
However,  it  is  a  very  reliable  sign,  and  its  presence  is  always  very  signifi- 
cant. In  patients  where  one  side  of  the  cortex  has  been  damaged  more  than" 
the  other  side,  the  clonus  and  the  Babinski  sign  will  persist  on  the  side  (if 
the  body  oppfisite  the  more  damaged  eerebral  hemisjthere,  and  gradually  fade 
away  upon  the  side  of  the  body  opposite  the  less  danuiged  cerebral  cortex. 

Besides  the  tendon-reflexes  in  the  arms  as  a  means  of  aseertaining  a 
lesion  of  the  pyramidal  tract,  a  sign  similar  to  the  Babinski  reflex  of  the 
foot  is  fn^ivicntly  useful  in  the  hand — tlu*  sn-called  HotVnian  si^ni;  by 
pinching  sharply  the  end  of  the  forefinger,  the  terminal  phalanx  of  the 
thumb  flexes  briskly  if  there  is  a  di^finite  lesion  of  the  pyramidal  tract  uf 
the  opposite  side ;  this  sign,  however,  is  less  frequently  clieited  than  the 
Babinski  sign. 

Increased  intracranial  pressure  due  to  a  simjde  edrma  aloue  is  sufficient 
to  produce  these  signs  of  pyramidal  tract  impairment,  and  the  signs  will 
persist  as  long  as  the  edematous  conditi<)n  remains — in  the  mild  eases  for 
scvt*rat  days,  and  in  the  more  severe  eases  for  two  weeks,  and  even  uuieh 
hunger.  In  a  nund>er  of  itatieiits  bavinir  hraiii  injnries  of  moderate  severity, 
exaggerated  reflexes^  and  even  a  Iji lateral  Babinski  reflex,  may  often  per- 
sist longer  than  three  months  after  the  date  of  the  injury,  associated  usually 
with  a  general  nervous  instability  ebarai^terized  by  restlessness,  irritability, 
and  emotionalism  of  the  extreme  type^  the  patient  biuru,'  nnirh  depn:^sed. 
with  fref|nent  crying  spells^  and  very  easily  angered. 

Thus,  in  patients  having  high  intracranial  pressure,  eareful  and  most 
thorough  neurologieal  examinations  are  essential  in  localizing  aceiu'ately, 
wlietiever  possible,  the  exact  site  fif  tlie  intraeranial  Ih^n^orrbage,  Naturally, 
the  hemorrhage  shoubl  be  drained,  if  possbile.  but  it  is  rather  infre(iuent 
in  these  patients  that  this  can  be  done.  It  is  nsuidly  more  important  in  the 
treatment  to  offset  the  intracranial  pressure  of  tlie  liemnrrbagc  by  a  sim|de 
operative  procedure  of  dccomprcssiini   and  draitmge  in  the  subtemporal 


THE  SYMPTOMS  AND  SIGNS  OF  ACUTE  BRAIN  INJURIES  39 

area,  rather  than  to  attempt  a  removal  of  the  hemorrhage  itself  by  the  more 
extensive  operation  of  an  osteoplastie  *'tiap''  over  a  more  highly  developed 
area  of  the  cerebral  cortex.  If  the  intracranial  pres,sure  is  high,  then 
the  underlying  cortex  may  be  permanently  dama^jjed  by  its  protrusion  either 
through  the  *'bone  flap''  opening  or  through  the  common  small  trephine 
opening— a  most  dangerous  and  inader[uate  procedure. 

12-  PnpiUanj  Changoi. — Owing  to  the  presence  of  initial  shock  of 
varying  degree  in  almost  all  of  these  patients  having  brain  injuries,  the 
pupils  are  usually  slightly  enlarged  when  associated  with  a  mild  eomlitiou 
of  shock,  and  widely  dilated  in  the  more  severe  stages  of  shock ;  the  reac- 
tion to  light  is  correspondingly  sluggish.  If  the  patient  is  also  uoconseious, 
then  the  pupillary  dilatation  and  the  sluggish  reaction  to  light  ore  always 
increased.  The  presence  of  alcoholism  is  also  a  factor  in  accentuating  this 
change.  As  the  patient  recovers  from  the  condition  of  shock,  and  regains 
consciousness  (if  that  has  been  prolonged),  tlie  pupils  usually  ret\irn  to 
noi-mal  size  and  light  reaction,  and  ^emain  so  unless  there  is  present  a 
definite  increase  of  the  intracranial  pressure.  Tn  this  latter  condition  the 
pupils  may  remain  slightly  enlarged,  with  sluggish  reaction  to  light. 

A  marked  constriction  and  ^* pin-point**  pui>ils  result  from  a  cortical 
irritation  of  a  supracorticnl  hemorrhage  and  mild  cGrtical  edema,  producing 
the  'irritative"  stage  of  pupillarj'  contraction.  If  this  cortical  irrit^int 
of  hemorrhage  and  e<lema  in  creases  until  the  supraeortical  and  cortie^d 
pressure  becomes  high  enough  to  compress  the  cortical  neiTc  cells,  then  the 
pupillary  narrowing  of  the  **  irritative  * '  stage  yields  to  the  pupillary 
dilatation  of  the  ''paralytic''  stage,  due  to  the  compression  of  the  cerebral 
cortex,  and  thus  dilated  pupils  with  sluggish  light  read  inn  a|>pcijr.  This 
pupillary  phenomenon  can  be  frequently  observed  m  patients  having 
brain  injuries  in  the  progress  of  a  supraeortical  hemorrhage  and  cerebral 
edema.  If  morphia  has  been  administered  to  control  the  patient,  or  if  the 
patient  is  an  addict,  then  careful  and  a<*cunite  oplithaluioscopie  examiiiEi- 
tions  can  still  Ik*  made,  while  the  accuracy  of  the  spinal  mercurial  manometer 
in  registering  the  pressure  of  the  cerebrospinal  fluid  is  in  no  way  impaired. 

Inequality  of  the  pupils  persisting  after  tlic  initial  stage  of  shock  may 
be  due  to  a  direct  impairment  of  the  third  cranial  nerve  (oeuli  motorius), 
the  cervical  symfnithetie  branches,  or,  and  most  frequently  in  these  traunnitic 
patients,  to  the  influence  of  the  presence  of  hemorrhage  and  edema  upon 
the  cerebral  cortex  of  either  hemisphere.  The  third  cranial  nerve  is  less 
easily  impaired  than  the  sixth  (abducens),  but  it  may  be  temporarily 
compressed  or  even  severed  in  rare  cases,  producing  an  c!ilargenu^nt  of  tlie 
pupil  (owing  to  the  unopposed  at  lion  of  pupillary  dilatation  of  the  cervical 
sympathetic')  and  a  weakness  particularly  of  the  internal  rectus  muscle  of 
the  eye,  and  thus  an  outward  rotation  of  the  eyeball  (unilateral  divergent 
strabismus),  owing  to  the  unopposed  action  of  the  extennd  rectus  muscle 
(supplied  by  the  sixth  nerve),  Uniijiipp-i]  eonstrictiou  of  the  [)upii  may  be 
due  to  an  impairment  of  the  homolateral  cervical  sympathetic  system  ami 
its  connecting  spinal  branches  in  the  lower  cervical  and  upper  dorsal  nerve 
thus  permitting  the  lumpposcd  ccmstricting  action  of  tin'  third  nerve, 
he  remembered  that,  in  the  irritative  lesions  of  thu  third  nerve  and 
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tbe  cervical  Hvrapathetic%  their  normal  action  is  usually  increaised,  so  that 
an  irritativf  Imoo  of  the  third  uerve  prodnees  a  pupillary  constriction 
whereas  a  similar  lesion  of  the  cervical  sympathetic  causes  a  dilatation 
t,f  the  homolateral  pupil.  (Th\n  latter  ptipinary  phenomenon  can  be  strik 
iiigly  demonstrated  by  pinchiog  the  skin  at  the  base  of  the  neck  over  the 
outer  third  of  the  clavicle,  when  an  immediate  enlargement  of  the  homo- 
1  literal  pnpil  will  be  easily  observed.) 

The  usual  cause  of  pupillary  inequality  in  these  patients  having  brain 
injuries  after  the  acute  stage  of  shock  has  been  passed  is  the  pupillary 
eonstrietion  of  an  -irritative^'  lesion  ot  the  cerebral  cortex  of  the  homo, 
lateral  hemisphere— that  is,  if  the  supracortical  hemorrhage  or  cerebral 
edema  is  of  mild  degree,  and  only  sufficient  to  be  an  irritant  of  the  cerebral 
cortex,  then  the  homolateral  pupil  is  narrowed  j  whereas,  if  the  pressure 
of  the  supracortical  hemorrhage  and  edema  increases  until  it  compresses 
the  underlying  cerebral  cortex,  then  the  homolateral  pupil  becomes  enlarged 
and  in  the  severe  cases  of  cerebral  compression  the  pupillary  dilatation 
may  be  the  maximum  possible. 

Thes*^  pupilhuy  changes,  however,  are  of  the  greatest  significance  only 
when   the  entire  clinical  picture  is  considered.     In   the  absence   of   the 
more  accurate  signs  of  increased  intracranial  preasure,  as  elicited  by  the 
(ophthalmoscope   and  the  spinal   mercurial   manometer,  then   a  pupillary 
*' paralytic*'  dilatation  is  nf  interest,  but  of  little  importance  in  the  treat. 
ment  of  the  patient;  and,  conversely,  a  pupiNary  ^^irntative^*  constriction 
in  the  absence  of  other  signs  of  cortical  irritation,  such  as  extreme  restless^' 
ness  and  eveti  hn-alized  convulsive  seizures,  is  an  interesting  observation 
but  not  in  ilsclf  of  sufficient  importance  to  warrant  a  marked  change  in  the 
ireatment  of  the  patient.     The  expectant  palliative  treatment  of  such  a 
patient  could  never  be  a!*andoncd  for  the  operative  treatment  merely  on 
account  of  these  pupillary  changes  alone.     They  should  always  be  noted, 
litiwevcr  in  order  to  complete  the  clinical  picture,  and  thus  to  aid  in  the' 
diagnosis  of  the  actual  inlracranial  condition  as  accurately  as  possible. 

13.  Vrhianf  FifHiintjs^^lt  is  very  important  that  a  routine  examination 
of  the  urine  should  be  made  as  early  as  possible  in  each  patient  having  a 
brain  injury.     The  associated  unconscioiLsness  may  be  due  primarily  to  a 
cardio-renal  disease,  which  must  be  eliminated  as  a  possibility.    So  common 
are  the  complications  of  cardio-renal  and  arteriosclerotic  diseases  in  these 
adult  patients  of  midille  age  and  older,  that  it  is  essential  to  ascertain  their 
presence  or  absence  in  order  to  vary  the  treatment  accordinorly,  and  also  to 
insure  the  pnvbable  ]irognosis— always  a  most  tlifficult  task,  and  one  which 
must  be  most  guarded.     The  effect  of  chronic  alcctholisin  (*an  also  be  esti- 
mated.   The  great  danger  in  these  patients  having  nephritic  complieations 
is  the  acute  onset  af  cerel>ral  edema — a  **wet/'  edematous  brain  to  which 
they  are  all  es|>tu'ially  lialile,  even  if  the  cranial  injury  is  apparently  a  trivial 
one.    In  some  of  these  patients  it  would  seem  that  mere  confinement  in  bed 
for  24  hours  increased  their  susf*eptil>ilily  to  an  acute  cerebral  edema,  being 
particularly  so  in  the  development  of  delirium  tremens  in  chronic  alcoholics. 

Brain  injuries  atleeting  the  pituitary  boily,  and  especially  basal  frac- 
tures extending  into  the  middle  fossa  and  across  the  sella  turcica,  will  fre- 


THE  SYMPTOMS  AND  SIGNS  OF  ACUTE  BRAIN  INJURIES  ^r 

quently  cause  sugar  to  be  temporarily  excreted  in  the  urine,  as  di^^closed 
by  tlie  Fehling  reaction  and  the  other  routine  tests.  This  appearance  of 
sugar  rarel}'  occurs  before  six  hours  after  the  cranial  injury,  and,  in  thia 
series  of  patients,  it  has  never  been  demonstrated  to  persist  longer  than 
36.hours — that  is,  the  pituitary  lesion  is  thus  merely  an  irritative  one  affect- 
ing the  anterior  lobe,  rather  than  a  definite  lesion  or  destruction  of  its 
cells  themselves, 

14.  Ophthalmoseoptc  Findings, — ^The  presence  or  not  of  ** choked  disks'* 
as  the  mini  of  an  increased  intracranial  pressure  has  possibly  retarded  the 
recognition  of  the  earlier  signs  of  an  increased  intracranial  pressure  more 
than  any  other  factor.  It  is  still  commonly  believed  that  unless  a  ** choked 
disk'" — a  papilledema — of  2  diopters  or  more,  is  present,  then  there  is  no- 
increase  of  the  intracranial  pressure^  and  thus  overlooking  the  earlier  de- 
grees of  intracranial  pressure  such  as  a  dilatation  of  the  retinal  veins,, 
an  edematous  blurring  of  the  margins  and  an  edema  of  the  halves  of  the 
optic  disks  themselves,  but  not  of  a  measurable  swelling,  or,  if  so,  then  merely 
a  papilledema  of  one  or  two  diopters,  these  being  the  preliminary  stages. 
of  the  condition  of  ^'choked  disks/'  which  is  the  advanced  result  of  ver\^  hif^h 
intracranial  pressure.  Merely  because  this  extreme  eontlition  of  ** choked 
disks"  is  not  present  does  not  mean  that  there  is  not  a  definite  increase  of 
the  intracranial  pressure,  and  of  sufficient  degree  to  produce  the  dangerous 
complication  of  medullarj'  compression,  and  even  edema  itself.  It  is  these 
early  stages  of  the  fundal  signs  of  an  increased  intracranial  pressure  which 
have  been  overlooked  in  the  past,  but  wkich  can  now  be  demonstrated 
and  also  confirmed  by  means  of  the  spinal  mercurial  manometer  at  lum- 
bar puncture. 

Besides  the  lowered  pulse-  and  respi ration-rates,  which  are  compara- 
tively crude  signs  of  intracranial  pressure,  and  if  of  the  irregular  Cheyne- 
Stokes  type,  then  most  late  signs  of  extreme  intracranial  pressure  with  its 
resulting  medullary  compression,  the  two  most  valuable  procedures  for 
determining  a  definite  increase  of  the  intracranial  pressure  are  the  exam- 
inations of  the  fundi  of  the  eyes  with  the  ophthalmoscope,  and  the  measure- 
ment of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture  by 
means  of  the  spinal  mercurial  manometer. 

Although  it  is  rare  for  a  measurable  papilledema  and  ** choked  disks'' 
to  occur  in  these  patients  having  traumatic  intracranial  lesions,  with  and 
without  a  fracture  of  the  skull,  yet  the  earlier,  and,  therefore,  milder 
degrees  of  an  edema  of  the  optic  disks  should  be  most  carefully  **  watched 
for"  with  the  ophthalmoscope,  as  being  one  of  the  accurate  sigiis  of  the 
presence  or  not  of  a  definite  increas*^  of  the  intracranial  pressure.  The 
ophthahnoscope  (Fig.  13),  and  especially  the  ** direct''  method,  using  an 
electric  light,  is  a  most  valuable  aid  in  the  diagnosis  of  intracranial  lesions. 
Proficiency  in  the  use  of  this  instrument  is  esstuitial  to  aeeurate  diagnosis; 
one  should  practice  first  with  normal  eyes,  so  that  any  abnonnal  dilatation 
of  the  retinal  veins  and  edematous  changes  of  the  optic  disks  may  ([uickly  be 
noted.  The  proficient  use  of  this  'Mirect- *  method  in  the  examination  of 
the  fundus  is  not  only  simpler  and  easier  to  acquire  than  the  old  *'  iuilirect*' 
method  of  reflected  light  and  an  interposed  lens,  but  it  is  much  more 
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accurate  in  revealing  the  Tiiinute  details  and  changes  in  ttie 
fundus  of  the  eye.  With  the  *' indirect'-  method,  it  is  some* 
tinies  difiicult  to  distinguish  slight  pathological  changes  oc- 
curring in  the  fundus. 

In  occasional  cases  of  severe  concussion^  with  and  without 
a  fracture  of  the  skull,  it  is  possible  for  the  opthalmoscope  to 
reveal  a  slight  dilatation  of  the  retinal  vehis,  that  is,  a  mod- 
erate degree  of  increased  intracranial  pressure.  In  mild 
cases,  the  intracranial  pressure  does  not  advance  beyond  this 
height,  which  produces  merely  a  dilatation  of  the  retinal  ves- 
sels, and  in  many  of  the  eases  of  simple  concussion  not  even  a 
dictation  of  the  retinal  veins  results. 

It  is  in  those  patients,  however,  having  not  only  a  dilata- 
tion of  tlie  retinal  veins,  but  the  added  blurring  and  haziness 
of  edematous  optic  disks,  that  we  should  be  careful  to  nuike 
refjeated  ojVlithalmoseopic  examinations  of  the  fundi  in  order 
to  ascertain  the  earliest  signs  of  a  still  increasinir  intracranial 
pressure — ^whether  it  is  due  to  a  simple  edema  of  a  '^svvoUeir' 
brain  or  to  a  hemorrliage.  The  signs  of  a  still  increasing 
intrneranial  pressure  beyond  a  dihitation  of  the  refiuid  veins 
^  _  are,  tirst,  an  edematous  blurring  and  obscuration  of  tlie  nasa! 

pip  ^ eWtnr-  i.ph-  margin  of  the  optic  disk  (Pig.  14),  then  a  similar  haziness 
haTf  ulJftrfSauT^e}  of  its  tcuiporal  niargin,  then  the  nasal  half  is  obscured,  and, 
^Zu^h^pr^nTe  titially,  thc  bhirriug  of  the  temporal  Indf,  resultintr  in  tlie 
creaS&t^  "'^immpfu"  *^**^'''*'^  cascs  lu  the  total  ol)scur?ition  of  the  optic  disk — the 
piai  prL-uMtirc.  and  fondition   of  papilledema  J   if  a   measurable  swelHuir   of  2 

its  degreo,    bv   the     \  ^  ■  t  .    . 

rfircci  ijii'Thod.  dmpters  plus,  then  the  condition  of  * 'choked  disk." 

Two  HiTiB.ll  cit'clric 

btttteriea   lire  en-  Tliosc  [latieiits  haviug  l>rain  injuries  with  an  increased 

drklimeiftiiiiclan-  iHt raci'aniiil  pressure  sufficient  to  jiroduce  a  dilatation  of  the 

fiiriwtrSnilnTfi^^^^^  rctiual  veins  and  a  blurring  and  haziness  of  the  nasal  margins 

a^ral^Xi'^Us  of  the  optic  disks,  can  still  be  treated  suceessfully  by  the 

Thai/  illil^XliU  ^^-'^^pc^-tftiit  imlliativo  treatmont ;  but  if  the  ophthalmoscope  re- 

pouna.  jumtn-  veals  a  still  greater  pressure,  sidlficierit  to  caus<j!  an  obscura' 

plimty    and    ilura-       ^  *♦      i  i  i 

biiity  roiiiimiic  the  tiou  of  Ihc  iiasal  and  even  the  temporal  halves  of  the  optic 

ti&refi*tty  of  repairs        »  ^i      ^   -  i        -        *  n     i  *i  '^   *        i  i 

from  careUsii  disks — that  IS  a  bejiinning  ])apulrdema — then  it  is  always  ad- 
very  early  Magw*  of  visable  and  safer  to  relieve  the  increased  intracranial  pressure 
weir'^M^^nl^'*'*!!^  *i^  early  as  possil>le;  wlieth^^r  it  is  due  to  cerebral  edema  or  to 
'vhXiddlaWVftn  hemorrhage,  the  principle  remains  the  same.  In  these  latter 
be  ac<*iirateiy  patieuts  E  decomoression  and  drainaire  is  advisable,  not  only 

measured    without    *  .  j,        «  .  .  . 

th«    necessity    of  to  savc  tlic  liic  of  thc  paticut  bv  avouliutT  a  me<lullarv  edema, 

artificial    Imht     or  .  '  _ 

the  intcrpoeiiion  hut  to  Icsseu  thc  seventv  aiid  number  oi  tJn*  post-traunuitie 
q  uir  i-dby  the  couditioTis  SO  frtHjUcntly  following  a  prolouL^fd  incri*ase  <>f  the 
method  of  ophthfti-   intracranial  presisure. 

mojeoiMc  examina-  Unlcss  the  intracranial  pressure  is  very  hi^^h,  resultimr 
from  a  larfje,  rapid  hemnrrbair*',  it  is  xory  unusual  for 
the  ophthalmoscope  to  reveal  marked  chanircs  in  the  fundus  within  three 
hours  after  the  injury.  The  veins  may  become  fnll  and  dilated,  but  it 
is  rare  for  an  obscuration  (^f  the  tletails  of  the  ojitic  disks  to  occur  within 
this  period;  if  it  does,  then  an  immediate  deeompressiou  and  drainau'c  is 
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most  aclvisable.  In  this  series  of  487  patients,  it  was  obsL^rved  that  frac- 
tiires  of  the  oeei]ntal  )M>iie  beneath  the  tentorium  aiid  aroimd  the  foramen 
magnum  were  usually  responsible  for  this  rapid  aud  high  increase  of  the 
intracranial  pressure,  due  possibly  to  a  bloeka^'e  of  the  aqueduct  of  Sylvius, 
and  conseciuentl}^  the  ventricle,  by  either  a  sub  tentorial  hemorrhage  or  a 
eerelx^llar  edema — that  is^  similar  to  the  signs  of  jiressure  resultin^^  from 
subteiitorial  lesions  l>loekin|»'  the  ventricles^  whether  a  tumor,  an  abseess  or  a 
cyst.  Frequently  the  intracranial  pressure  may  become  so  hicrh  that  the 
extracranial  vessels  in  the  scalp,  and  especially  of  the  upper  eyelids,  become 
filled  and  dilated,  due  to  the  blockage  of  the  venous  circuiation  iutracranially. 
The  prognosis  is  vei^-  poor  in  these  patients,  operation  or  no  operation ;  an 
early  medullary  edenui  is  the  usual  outcome,  these  patients  dying  within 
six  to  ten  hours  after  the  cranial  injury. 


Fio.   14, — A  §chen3atif!  represe-ntfttion  of  the  ophthnlmniicinpir  pirture  of  thp  fuinJus  n(  thi*  rijjht  eye. 

A.  Xornml  fundus — flptaila  of  oplir  disk  rlear,  retinal  arT«?ries  atitl  Vfiiis  of  rmrntnl  (*iif». 

B.  Marked  iiicreasi?  nf  th»^  intrarrarilal  pressure* — iiasttl  hnJf  *>f  itjitlc  ijink  obsfurf^d  by  ndema.  rotitial 
arteries  anmll  and  retiiml  vi-inn  enlaruptl. 

C.  Higli  iflcrea-ie  i>f  th«  iritraf^rardal  presjstirir — a  ^japillfMlema — all  the  drtaib  uf  th*-  optic  disk  iihsciirpd 
by  edcmat  and  if  a  meaaurable  HWpllinK  flb<j\'e  two  riinpJpra,  *hpri  tJie  rutidilion  ia  <*allo<rJ  ''rlmkfd  diakit''; 
the  retinai  ftrt«riG»  are  ismalir  while  the  rftitial  Vi>irui  aro  dilatf*<l,  t*jmioiiH  and  in  pkren  burieiJ  in  fii^nt^toua 
tiMU«,  A  Berondarj'  optir  atrophy  from  now  ti^flup  forniatiijn  reaiilta,  in  varj'ing  degm*?.  if  ihia  latter  con- 
dition Ui  permitted  to  penial  for  a  period  of  wu«kiit  and  Aundy  of  uionths. 

It  is,  however,  in  those  patients  who  do  not  show  marked  siprns  of  hij^rh 
intracranial  pressure  until  three  houi*s  or  moi-e  follouinix  the  injury  that 
a  better  protmoKis  can  l)e  ^'^iven.  Repeated  ophthnlnioscopie  examinations 
are  essential — at  least  once  every  hour — and  if  the  changes  in  the  funili 
advance  heyond  a  fulness  of  the  retinal  veins  and  an  edematous  blurr- 
ing of  the  nasal  halves  of  the  optic  disks,  then  an  immediate  decom- 
pression and  drainage  is  advisable.  Fortunately;  however,  with  the  aid  of 
the  expectant  palliative  treatment  the  intraerania!  pressure  does  not  in- 
crease beyond  this  degree  in  almost  70  per  cent,  of  the  patients  haviuj^ 
brain  injuries,  with  and  without  a  fracture  of  the  skidl,  so  that  no  operation 
is  necessary  in  seven  out  of  ten  ]>atients,  and  the  reco%'ery  will  he  uneventful 
w^ith  medical  treatment  alone.  Tt  may  require  four  to  six  days,  and  even 
longer,  for  these  signs  of  a  mmlerate  increase  of  the  intracranial  pressure 
to  subside,  but  apparently  this  duration  of  moderate  pressure  does  not 
produce  any  harmful  effects. 

Rarely  do  these  fundal  examinations  reveal  a  marked  increase  of  the 
intracranial  pressure  within  six  hours  after  the  cranial  injniy;  this  is 
due  to  the  presence  of  shock  in  these  patients,  wlio  later  exhibit  the  marked 
signs  of  intracranial  pressure.    As  cranial  injuries  are  usually  accompanic<l 
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by  shock  of  varying  degrees,  it  foHows  that  in  these  patients  the  blood- 
pressiire  is  low,  so  that  even  if  a  large  intracranial  vessel  was  torn,  yet  there 
eould  be  only  a  comparatively  «mall  amount  of  hemorrhajj^e,  because  the 
resulting  increased  intracranial  pressure  woultl  soon  be  greater  than  this 
lowered  blood-pressure  of  shoek;  and  therefore  the  bleeding  would  eease. 
However,  as  the  patient  recovers  from  the  condition  of  extreme  shock,  then 
the  blood -pressure  would  rise,  and  now  more  bleeding  could  occur  intra* 
cranially  until  the  intracranial  pressure  would  again  equal  the  lowered 
blood*pressure.  Finally,  if  the  patient  survived  this  condition  of  shock, 
then  the  blood-pressure  would  be  continuously  greater  than  the  intracranial 
pressure,  so  that  this  resulting  increased  intracranial  pressure  would  produce 
its  characteristic  signs  in  the  fundus  of  the  eye — a  dilatation  of  the  retinal 
veins  and  an  edematous  blurring  of  the  nasal  and  temporal  margins,  then 
the  nasal  halves,  and,  if  still,  higher,  then  an  edematous  obscuration  of 
the  temporal  halves  of  the  optic  disks.  A  measurable  papilledema  and 
** choked  disks''  occur  in  these  patients  only  when  the  intracranial  pressure 
is  extreme,  due  to  a  large  intracranial  hemorrhage  of  slow  formation,  such 
as  the  extradural  middle  meningeal  type^ — just  as  in  brain  tumors,  or  when 
the  ventricles  are  blocked,  producing  an  internal  hydrocephalus.  Hence, 
if  the  intracranial  hemorrhage  forms  very  rapidly  and  of  large  amount, 
the  patient  usually  dies  within  two  or  three  hours,  so  that  ** choked  disks" 
have  very  little  time  to  be  produced.  Again,  the  shock  following  head 
injuries  usually  lasts  for  about  six  hours  in  the  patients  who  sui-^^ive,  and 
therefore  it  is  rare  within  these  first  six  hours  for  the  ophthalmoscope  to 
reveal  definite  signs  of  an  increased  intracranial  pressure.  It  may  be  also 
noted  that  the  patients  who  do  not  survive  the  condition  of  shock  usually 
die  within  the  first  six  hours.  It  is^  therefore,  of  the  greatest  importance 
to  recognize  these  early  signs  of  increased  intracranial  pressure  by  repeated 
ophthalmoscopic  exanitnations,  and  to  realize  that  these  edematous  blur- 
rings  of  the  optic  disks  are  more  than  being  merely  within  physiological 
limits.  It  is  true  that  in  eases  t»f  myopia  there  is  normally  an  obscuration  of 
the  disk  outlines,  but  these  patients  can  be  excluded  by  the  measurement 
of  the  cerebrospinal  fluid  by  means  of  the  spinal  mercurial  manometer, 
w^hich  should  always  be  used  in  these  patients. 

15.  Lnmhar  Puncture  Findiuffs. — The  normal  pressure  of  the  cerebro- 
spinal fluid  is  5-9  mm.  as  registered  by  the  spinal  mercurial  manometer  at 
lumbar  puncture.  Any  increase  over  12  mm.  may  be  considered  as  being 
above  physiological  limits,  and  therefore  indicating  a  pathological  con- 
dition within  the  cerebrospinal  canal.  The  use  of  the  ophthalmoscope  is 
important  in  these  patients  in  corroborating  the  lumbar  puncture  findings, 
but  negative  fundi  do  not  exclude  the  presence  of  an  increased  intracranial 
pressure  of  mild  degree,  the  ophthalmoscope  being  a  more  crude  and  less 
accurate  means  of  determining  the  milder  increases  of  intraeraniaf  pressure 
than  the  spinal  mercurial  manometer.  It  is  this  estimation  of  the  intra- 
cranial pressure  which  is  of  importance  in  the  treatment  of  patients  having 
brain  injuriesr^-whether  the  expectant  palliative  treatment  to  facilitate  the 
absorption  of  mild  increases  of  intracranial  pressure  by  natural  means  will 
suffice  (aTul  it  does  in  almost  70  per  cent,  of  the  patients  having  brain 
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injiiries),  or  the  necessity  for  an  early  mechanical  lowering  of  the  high 
intracranial  pressure  by  means  of  the  cranial  operation  of  subtemporal 
decompression  and  drainage  (indicated  in  only  about  one-third  of  the 
patients)  in  order  not  only  to  obtain  a  larojer  percentage  of  recovery  of  life, 
bnt  also  to  secure  as  normal  an  individual  as  before  the  injury. 

The  presence  of  free  blood  in  tbe  cerebrospinal  fluid  at  lumbar  puncture 
in  these  patients  is  only  of  importance  as  an  added  sign  of  the  intracranial 
injury,  and  merely  denotes  bleeding  from  an  intradural  vessel,  with  and 
vrithout  a  fracture  of  the  skull.  The  absence,  however,  of  free  blood  in 
the  cerebrospinal  fluid  does  not  exclude  an  intracranial  hemorrhage,  and 
even  a  subdural  and  subaraehnoitl  hemorrhage.  This  observation  has  been 
repeatedly  made,  both  at  lumbar  puncture  and  then  at  the  later  cranial 
operation.  It  would  seem  that  in  some  of  these  patients  there  was  a  blockage 
of  the  normal  descent  of  the  cerebrospinal  fluid  into  the  spinal  canal,  and 
thus  the  intracranial  hemorrhage  was  not  demonstrated  at  lumbar  puncture; 
naturally  an  extradural  hemorrhage  of  the  middle  meningeal  type  docs  not 
in  itself  cause  free  blood  to  be  revealed  in  the  cerebrospinal  fluid.  The 
presence  of  blood  in  the  cerebrospinal  fluid,  therefore,  is  of  no  importance 
in  the  treatment  of  the  patient  regarding  the  advisability  or  not  of  a  cranial 
operation,  which  procedure  depends  entirely  upon  the  presence  of  a  high 
intracranial  pressure  which  is  not  considered  absorbable  by  natural  means 
under  the  expectant  palliative  treatment,  and  the  presence  or  not  of  blood  in 
the  cerebrospinal  fluid  or  of  a  fracture  of  tbe  skull  (unless  it  is  a  depressed 
fracture  of  the  vault)  is  of  little  or  no  importance  in  the  treatment  of 
these  patients.  This  attitude  toward  tbe  treatment  of  brain  injuries 
cannot  be  too  strongly  emphasized,  for  the  opinion  has  become  firmly 
rooted  in  the  medical  profession  that  in  the  presence  of  blood  in  tbe  cerebro- 
spinal fluid,  and  the  definite  signs  of  a  fracture  of  the  skull,  then  the  treat- 
ment by  one  extreme  group  is  the  expectant  palliative  one — no  cranial  opera- 
tion under  any  circumstances,  even  when  as.sociatcd  with  a  high  intracranial 
pressure ;  whereas  the  other  extreme  group  would  advocate  a  cranial  opera- 
tion merely  because  a  fracture  of  tbe  skull  and  the  presence  of  blood  iu  tbe 
cerebrospinal  fluid  indicated  a  serious  uitracranial  condition,  whether  there 
was  an  increased  pressure  or  not.  These  two  extreme  views  should  be 
modified  until  it  is  definitely  recognized  that  the  degree  of  intracranial 
pressure,  as  ascertained  by  tbe  ophthalmoscopic  and  spinal  manometric 
examinations,  together  with  the  general  condition  of  the  patient,  is  the  chief 
and  deciding  factor  in  the  method  of  treatment  of  these  patients. 

The  measurement  of  the  pressure  at  lumbar  puncture,  therefore,  is  of 
the  greatest  inipoiiance,  and  it  shouhl  he  prrfornnnl  in  each  patient  as  early 
as  possible  after  the  signs  of  initial  shoek  have  disappeared.  If  a  lumbar 
puncture  is  performed  during  tbe  stage  of  initial  shock,  then  the  procedure 
is  merely  an  added  shock  to  the  patient,  while  the  pressure  of  the  cerebro* 
spinal  fluid  iu  the  severe  degrees  of  siiock  is  always  normal  and  even  sub- 
normal—as low  as  3-5  mm.;  the  bhMHl-|>ressurt*  being  sul>nornial  from  the 
shock;  then  tbe  intracranial  pressure  is  also  low  from  the  same  caus4.\  and 
no  extensive  intracranial  hemorrhage  or  cerebral  edema  can  occur  until  the 
period  of  shock  has  been  survived. 
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The  condition  of  initial  shock  having^  disappeared,  a.s  indicated  by  the 
mperature  and  blood-pressure  ascending  to  normal  and  abave^  and  the 
pulse-  and  reypirution-rates  descending  to  and  below  100  and  26  respec- 
tively, then  it  is  advisable  in  these  patients  to  examine  repeatedly  tbe  fundi 
ophthalmosc'opieally,  and  to  measure  the  pressure  of  the  cerebrospinal  fluid 
at  lumbar  puneture  by  meMns  of  the  spinal  mercurial  manometer.  A  mild 
increase  of  tbe  intraeraniai  pressure  is  iisiuiUy  present^  but  in  only  about 
one-third  of  the  patients  will  the  ophthalmoscope  disclose  an  edematous 
blurrin^f  of  the  nasal  halves  of  the  optic  disks,  and  the  spinal  manometer 
refrister  a  pressure  over  16  mm.^ — that  is,  it  is  only  in  these  30  per  cent,  of 
the  patients  haviiij^  brain  injuries  that  the  fjperation  of  cranial  decompres- 
sion and  drainacfe  is  advisable,  in  order  to  obtain  a  larger  percentage  both  of 
recovery  of  life  and  of  the  former  good  health  and  normality;  whereas  the 
larger  number  of  tbe  patients—about  twu-tljirds  of  them — do  not  reveal  an 
increased  intraeraniai  pressure  or  a  higher  pressure  than  is  disclosed  by 
the  ophthalmoseope  in  the  enlargement  of  the  retinal  veins  and  the  obscura- 
tion of  the  nasal  margins  of  the  optie  disks,  while  the  spinal  manometer 
usually  registers  a  pressure  approximating  the  normal,  and  within  physio-  ■ 
logical  limits  (10  mm,  in  adults),  or  not  higher  than  12  ram.  It  is  in  these 
latter  patients,  in  whom  tbe  pressure  does  not  exeeed  16  mm.,  that  the 
expectant  palliative  method  of  treatment  [s  snffieient  for  an  excellent 
recovery  of  life  and  former  mentality  to  be  (^l)taiaed,  and  it  is  only  in  about 
30  per  cent,  of  the  patients  that  the  intracranial  pressure  exceeds  16  mm.^ 
and  these  are  the  ones  to  whom  the  operation  of  subtemporal  decompression 
and  drainage  olTc^rs  the  highest  percentage  of  recovery  of  life  and  tbe  best 
chance  of  ultimate  normality.  In  the  absence  of  a  marked  increase  of  the 
intracranial  pressure,  it  is  only  in  those  patients  having  the  symptoms  and 
signs  of  localized  cortical  irritation,  due  to  a  small  circumscribed  supra- 
cortical  or  cortical  hemorrhage  and  cortical  cdoma  sufficient  to  cause  a 
definite  cortical  ini]>airnient,  such  as  paralysis  or  convulsive  seizures,  that 
the  operation  of  cranial  exploration  and  drainage  is  advisable.  This  opera- 
tive ])ro<'e(lurc  is  usually  best  pci'fornied  by  means  of  the  subtemporal  route. 
Depressed  fractures  of  the  vault  of  the  skull  producing  similar  cortical 
impairment  necessitate  the  early  operative  removal  of  the  depressed  area  of 
bone,  and,  if  associated  with  a  marked  increase  of  the  intracranial  pressure, 
then  a  subtemporal  decompression  and  drainage  would  be  indicated  first,  to 
be  followed  at  the  same  operation  by  the  removal  of  the  bony  depression 
of  the  vault.  It  must  be  remembered  that  an  extensive  laceration  of  the 
cortex  can  occur  with  only  a  mild  increase  of  the  intraeraniai  ]n'essure,  due 
to  a  small  amoinit  of  resulting  hemorrhage  and  edema  of  the  adjacent  coi'tex. 
If  the  motor  area  of  either  cerebral  cortex  is  thus  impaired,  and  ])articu- 
larly  the  cortex  of  the  left  hemisphere,  whieh  is  ]K)ssil)ly  more  highly 
developed  in  right-handed  patients  than  the  riirht  cerebral  cortex,  then  the 
paralysis  may  be  very  pronounced,  and  yet  oidy  mild  siirns  of  an  increased 
intracranial  pressure  be  revealed.  As  a  ride,  however,  the  signs  of  an 
increased  intracranial  pressure  in  these  patients  are  very  definite,  and 
frequently  above  16  mm.,  owing  to  tbe  associated  free  hemorrhage  and  the 
extensive  cerebral  edema  of  the  contiguous  cortex   and   subcorti(*al   nerve 
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tissues,  and  therefore  the  operation  of  decompression  and  drainage  is 
advisable  to  lower  the  pressure  and  thereby  obtain  the  g^reatest  return  of 
<*erel)ral  function  of  the  cortical  cells,  which  have  not  been  destroyed  but 
merely  compressed  by  the  looal  hemorrhage  and  edema— that  is,  only 
funetioually  impaired. 

The  hif^hest  pressure  registered  by  the  spinal  mercurial  manometer  in 
^tbis  series  of  patients  having  brain  injuries  was  44  mm.  The  patient  was 
an  unusually  able-bodied  Italian  laborer,  of  36  years  of  age,  and  only  serai- 
conscious.  The  ophthalmoscope  disclosed  the  condition  of  choked  disks  of 
3  diopters.  At  the  operation  of  subtemporal  decompression  and  drainage 
upon  the  seventh  day  after  the  injury,  a  profuse  subdural  hemorrhage  w^as 
evacuated,  while  the  cerebral  edema  was  extreme.  Fortunately,  the  patient 
made  an  excellent  recovery;     {Vide  Case  46,  page  256.) 

The  lumbar  puncture  when  used  therapeutically  to  remove  the  excess 
cerebrospinal  fluid  and  free  blood  in  the  mild  cases  of  increased  intracranial 
pressure,  and  thereby  improve  the  general  condition  of  the  patient  by 
lessening  the  severe  headach(\  restlessness,  etc.,  fre([uently  revealed  the  pres- 
sure of  the  cerebrospinal  fluid  as  being  14  to  16  mm.  at  the  beginning- 
fif  the  puncture  drainage ;  and  after  15  to  20  c.c.  were  removed,  then  the 
pressure  woidd  bi*  only  10  to  12  mm.  This  temporary  improvement  would 
last,  as  a  rule,  only  about  12  hours  after  the  first  three  or  four  punctures j 
and  then  if  this  means  of  lessening  the  pressure,  together  with  the  expectant 
palliative  treatrnt  nt,  was  sufficient,  the  registration  of  the  spinal  manometer 
would  become  lower  nnd  lower,  until  it  was  no  longer  neeess;ary  to  continue 
the  drainage  by  lumbar  puncture.  The  patients  who  Ciin  lie  satisfactorily 
treated  by  this  method  are  comparatively  few,  and  yet  it  is  a  drainage 
procedure  fre*piently  applicable  in  runv-born  babies  and  children,  and  in 
the  milder  conditions  (A  increased  intracranial  prcssnn^  in  adults,  produc- 
ing  the  symptoms  and  signs  of  severe  headache,  extreme  restlessness,  ver- 
tigo, nausea,  vtmiiting,  etc.  This  method  should  never  be  substituted, 
however,  for  the  cranial  operation  of  decompression  and  drainage  in  the 
patients  having  a  high  intracranial  pressure  (over  16  nnuJ — the  risk  of  a 
direct  medullary  comprcssitm  in  the  foramen  magnum  would  be  too  great. 

16.  Traumatic  Cerebral  Edffua. — The  pathology  of  traumatic  cerebral 
edema  is  lioth  obscure  and  puzzling.  It  may  be  similar  to  a  localized 
traumatic  edema  as  occurs  elsewhere  in  the  body:  a  blow  upon  the  arm 
causes  that  part  of  the  arm  to  swell,  so  that  a  *'bum]>"  is  present;  this 
swelling  is  due  to  congestion  of  the  neighboring  blood-vessels,  an  outpouring 
of  blood  serum  from  the  small  capillaries,  and  is  also  caused  by  an  increase 
of  th**  lymidi,  due  possil>ly  to  a  retarded  lymph-flow.  In  cranial  injuries,  h(nv- 
ever,  and  well  illustrated  in  the  more  sevrre  forms  of  so-called  *' concussion," 
there  occurs  frequently  a  mild  edema  of  the  brain — that  is.  there  is  a  slight 
increase  of  the  intracranial  pressure,  as  ascertained  both  by  the  ophthalmo- 
scopic examinations  of  the  fundi  of  the  eyes,  revealing  an  edematous  blurring 
of  the  optic  disks  of  varying  degree,  and  by  the  measurement  of  the  pressure 
of  the  cerebrospinal  fluid  at  lumbar  puncture  by  means  of  the  spinal  mer- 
curial manometer.  The  latter  test  reveals  in  these  patients  a  definite  increase 
in  the  amount  of  fluid,  bathing,  and  buoying  the  central  nervous  svstem. 
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Is  tMs  increase  of  subarachnoid  fluid  following  head  injuries  merely 
an  increase  in  the  amount  of  cerebrospinal  fluid  secreted,  or  is  it  a  tem- 
porary retardation  of  the  excretion  of  the  cerebrospinal  fluid  through  its 
normal  channels — the  cortical  veins  chiefly,  the  sinuses,  Pacchionian  bodies, 
and  possibly  the  lymphatics — just  as  in  the  more  permanent  blockage  of 
cerebrospinal  fluid  that  occurs  in  the  external  type  of  hydrocephalus?  Or 
is  this  **wet"  serous  condition  of  the  brain  following  trauma  merely  an 
outpouring  of  blood  serum  from  the  congested  and  dilated  blood-vessels! 
Or  could  it  possibly  be  influenced  by  the  presence  of  a  retarded  flow  of 
lymph  in  the  brain,  or  an  increase  in  the  amount  of  lymph  itself  t 

As  neither  lymph  nor  h-mph-channels  within  the  cerebrospinal  nervous 
system  have  ever  been  demonstrated,  the  possibility  of  this  last  factor 
must  necessarily  be,  at  least  for  the  present,  of  theoretical  interest  only.  An 
outpouring  of  blood  serum  from  the  dilated  intracranial  blood-vessels  is 
a  possible  factor  to  some  extent.  My  own  impression^  however,  is  that 
cerebral  edema  frequently  results  from  an  increase  in  the  amount  of  cercbro- 
spiual  fluid  secreted  by  the  choroid  plexus  chiefly,  and  also, — -ami  I  believe 
this  is  the  main  cause  of  traumatic  cerebral  edema, — from  the  partial 
blockage  of  the  excretion  of  cerebrospinal  fluid,  due  to  conjprestion  and  a 
temporarj^  retardation  of  the  flow  of  intracranial  blood  in  the  cortical 
veins  and  sinuses.  The  latter  cause  in  itself  is  sufficient  to  jiroduce  the  con- 
dition of  a  *'wet,''  edematous,  water-iogged  brain  of  varying  degree,  and  of 
such  frequent  occurrence  in  cranial  injuries — that  is,  traumatic  cerebral 
edema  is  really  an  increase  in  the  amount  of  cerebros]jinal  fttiid  both  in  and 
around  the  cer*t^bral  tissues. 

The  presence  of  an  increase  in  the  number  of  cells  in  the  cerebrospinal 
fluid  in  these  conditioiLs  would  merely  indicate  a  certain  degree  of  menijigeal 
irritation,  due  both  to  the  trauma  and  to  the  vascular  congestion.  At  times, 
a  meningismus  producing  a  stiffened  neck  and  even  Kernig's  sign  may 
be  elicited  in  the  more  severe  conditions  of  so-called  ^'coiKMission/ '  It  is 
in  these  patients  with  a  moderate  increase  of  the  pressure  of  the  cerebrospinal 
fluid  that  merely  a  lumbar  puncture,  and  frequently  repeated  lumlnir  punc- 
tures, suffice  to  decrease  the  amount  of  cerebral  edenuv,  so  that  its  symptoms 
and  signs  disappear  within  several  days.  The  question  (»f  cerebral  edema, 
however,  is  not  at  all  settled,  and  it  offers  a  large  field  for  experimental  work. 

The  condition  of  chronic  cerebral  edema  persisting  for  months  and  even 
years  after  the  cranial  injurv  is  d\ie,  I  believe,  to  a  partial  blockage  of  the 
excretion  of  the  normal  amount  of  cerebrospinal  fluid  into  the  cortical 
veins  and  sinuses,  resulting  from  the  organization  of  subdural  and  sub- 
arachnoid hemorrhage  occurring  at  the  time  of  the  cranial  injury.  In  the 
patients  in  whom  the  blockage  is  sufficient  to  produce  the  condition  of  mild 
external  hydrocephalus,  and  thus  a  resulting  increase  of  the  intracranial 
pressure^  the  pathology  as  disclosed  at  operation  to  lower  this  pressiire  is 
a  connective  tissue  thickening  and  cloudy  induration  about  the  vessel  walls 
— the  supracortical  veins  and  sinuses — and  especiaily  in  tlie  sulci,  so  tliat 
the  s  torn  at  a  of  exit  of  the  cerebrospinal  fluid  in  their  walls  are  partially 
blocked  and  thus  the  condition  of  a  mild  external  hydrnnqihalus  develops 
similar  to  that  type  of  external  hydrocephalus  following  a  mild  menin- 
gitis when  the  ventricles  are  not  blocked. 


CHAPTER  IV 

The  Sionificancu  of  Intracranial  Pressure 

Under  normal  conditions,  the  height  of  intracranial  pressure  depends 
upon  the  general  arterial  blood-pressure  in  a  direct  ratio — the  higher  the 
blood-pressure  the  higher  the  intracranial  pressure,  and  the  lower  the  blood- 
pressure  the  lower  the  intracranial  pressure.  This  ratio  remains  constant 
unless  marked  pathological  lesions  occur  intracranially,  such  as  a  large 
hemorrhage  or  the  terminal  stages  of  a  large  tumor  formation;  then  the 
increased  intracranial  pressure  may  exceed  the  general  arterial  blood- 
pressure,  temporarily  and  periodically  at  first,  but  if  not  relieved,  then 
permanently,  resulting  eventually  in  the  death  of  the  patient.  Naturally, 
the  intracranial  pressure  is  highest  in  the  arteries,  and  then  in  the  capil- 
laries, and  lowest  in  the  cortical  veins  and  the  large  venous  sinuses.  'Other 
conditions  remaining  the  same,  any  increase  in  the  amount  of  inflow  of 
blood,  or  any  blockage  of  its  outflow,  produces  a  rise  of  intracranial  pressure. 

Another  factor,  however,  in  intracranial  pressure  is  the  cerebrospinal 
fluid.  Secreted  by  the  choroid  plexus  of  veins  in  the  third  ventricle,  it  passes 
into  the  lateral  ventricles  and  also  backward  through  the  aqueduct  of 
Sylvius  into  the  fourth  ventricle,  where  it  escapes  through  the  foramina  of 
Majendie  and  Luschka  into  the  subarachnoid  spaces  to  bathe,  as  it  were, 
the  cortex  of  the  brain  and  the  surfaces  of  the  spinal  cord — floating  them 
to  a  certain  extent.  It  is  now  believed  that  the  cerebrospinal  fluid  re-enters 
the  circulation  chiefly  by  means  of  the  cortical  veins  and  also  through  the 
Pacchionian  bodies  situated  along  the  longitudinal  sinus.  Whether  this 
fluid  brings  nourishment  to  the  nerve  cells  or  carries  away  waste  products 
is  unknown.  The  amount  of  cerebrospinal  fluid  depends  upon  many  fac- 
tors, especially  the  rate  of  its  secretion  and  the  rate  of  its  excretion.  In 
the  most  common  types  of  external  liydrocephalus,  the  increased  amount  of 
cerebrospinal  fluid  is  due  to  a  lessened  excretion  by  blockage  of  its  stomata 
of  exit  in  the  cortical  veins  and  sinuses.  Temporarily,  at  lea,st,  the  amount 
of  cerebrospinal  fluid  tends  to  be  increased  by  a  rise  in  the  blood-pressure ; 
especially  is  this  so  in  traumatic  conditions  of  the  skull  and  particularly 
in  brain  injuries  with  and  without  a  fracture  of  the  skull. 

One  effect  of  a  prolonged  increase  of  the  intracranial  pressure  is  the 
resulting  partial  anemia  of  the  cortex ;  the  amount  of  blood  reaching  the 
cortex  is  thus  lessened,  so  that  the  delicate  cortical  nerve  cells  do  not  receive 
their  normal  blood  supply;  a  partial  *^starvation**  of  them  results,  so  that 
the  cortex  becomes  pale,  and  if  this  condition  persists  for  any  length  of 
time,  then  an  increase  of  neuroglia  cells  occurs  in  it.  This  increase  of 
neural  connective  tissue  tends  to  prevent  the  normal  functioning  of  the 
cortical  nerve  cells,  and  is,  in  my  opinion,  the  cause  of  many  of  the  so-called 
^'post-traumatic  neuroses"  following  brain  injuries,  such  as  persistent  head- 
aches, dizzy  spells,  indefinite  pains  in  the  head,  changed  personality  to  one 
of  emotional  excitement  and  irritability  or  to  one  of  depression,  general 


50        DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

nervous  instability,  fainting  spells  and  even  epilepsy  itself.  A  high  intra- 
cranial pressure  persisting  ten  days  or  more  is  apparently  sufficient  to 
produce  these  conditions.  One  case  at  autopsy,  following  a  brain  injury 
with  fracture  of  the  skull  8  years  previously,  showed  a  marked  increase 
of  the  neuroglial  tissue  cells  in  the  cortex;  since  the  cranial  injury,  beside 
the  definite  signs  of  an  increased  intracranial  pressure,  the  patient  had 
suffered  from  intense  headache  and  at  times  even  epileptiform  attacks. 
Tliere  may  have  been  in  this  patient  subpial  punctate  hemorrhages  causing 
an  unusual  amount  of  connective-tissue  formation  in  the  cortex. 

A  number  of  years  ago,  Kocher,  by  careful  observations,  recognized  the 
symptoms  and  signs  of  increased  intracranial  pressure  and  divided  clinically 
the  resulting  intracranial  compression  into  four  main  stages.    These  are: 

The  First  Stage  of  Compremmt,  Being  the  Medical  Stage  of  Campen- 
sat i (HI. — The  effects  of  increased  intracranial  pressure  vary  according  to 
whether  the  compression  is  sudden  and  acute,  or  gradual  and  chronic;  if 
the  latter,  then  a  certain  amount  of  adaptation  of  the  brain  occurs,  so  that  a 
nuich  higher  pressure  may  be  endured  without  producing  the  marked  signs 
of  its  presence ;  this  occurs  ver>'  frequently  in  slowly  growing  tumor  forma- 
tions of  the  brain.  In  either  case,  whether  acute  or  chronic,  the  increased 
intracranial  pressure  tirst  expels  the  excess  cerebrospinal  fluid  and,  as  brain 
tissue  itself  is  non-compressible,  it  then  compresses  the  local  blood-vessels, 
so  that  the  amount  of  intracranial  blood  is  slightly  lessened.  As  the  blood 
in  the  cerebral  veins  is  under  a  very  low  pressure,  these  veins  become  filled 
with  blood  and  dilated,  so  that  the  next  sign  is  a  venous  stasis — its  sjTup- 
toms  being  headache,  drowsiness,  and  possibly  stupor;  the  pulse,  respiration 
and  blood-pressure  are  not  affected ;  the  retinal  veins  become  dilated.  (Even 
in  this  first  stage,  a  slight  haziness  and  edematous  blurring  of  the  nasal 
marjxins  of  the  optic  disks  may  be  observed.  The  pressure  of  the  cerebro- 
spinal fluid  by  the  spinal  mercurial  manometer  may  register  12-14  mm.  of 
mercury.  Naturally,  the  expectant  palliative  treatment  is  indicated,  and  in 
over  two-thirds  of  the  patients  this  treatment  alone  suffices  to  insure  an 
excellent  recovery  in  this  mcdkal  stage  of  increased  intracranial  pressure.) 

The  Sceond  Stage  of  Compression,  Being  the  Ideal  Operative  Stage, — 
If,  however,  the  intracranial  pressure  still  rises,  it  tends  to  approximate  the 
pressure  in  the  capillaries,  and  so  a  partial  anemia  results.  If  the  pressure 
is  a  local  one,  such  as  that  due  to  a  middle  meningeal  hemorrhage  or  a 
depressed  fracture  of  the  vault,  then  a  local  anemia  of  the  underlying  cortex 
results  with  impairment  of  function  of  that  cerebral  area.  Naturally,  the 
more  distant  the  areas  of  the  brain  are  from  the  localized  compression  the 
less  are  they  affected,  and  as  the  falx  cerebri  and  the  tentorium  form  three 
fairly  separate  compartments  of  the  brain,  it  is  possible  for  one  hemisphere 
to  be  disabled  by  an  extradural  hemorrhage,  and  yet  the  opposite  hemisphere 
and  especially  the  cerebellum  and  medulla  situated  beneath  the  tentorium 
to  be  only  slightly  affected ;  the  tentorium  is  of  the  utmost  importance  in  this 
respect — a  protecting  barrier  for  the  all-important  medulla.  If,  on  the  other 
hand,  the  increased  intracranial  pressure  is  of  subdural  origin,  due  to  a 
subdural  hemorrhage  or  a  sudden  increase  in  the  amount  of  cerebrospinal 
fluid  following  a  brain  injur>'  with  and  without  a  fracture  of  the  skull,  then 
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the  pressure  becomes  general  and  all  portions  of  the  brain  are  equally 
affected.  In  the  ease  of  a  subduTal  elot,  naturally  the  underlying  cortex  is 
more  compressed  than  the  more  distant  areas  of  the  brain,  although  even 
in  these  eases  of  general  pressure  it  is  the  effect  upon  the  medulla  that  is  to 
tje  feared;  subtentorial  local  pressure  of  moderate  severity  produces  the 
same  medullary  impairment  as  high  intracranial  and  supratentorial 
general  pressure. 

The  first  effect  upon  the  medulla  of  a  coutinned  rise  of  the  intracranial 
pressure  is  one  of  slight  anemia  of  the  medulla  producing  a  slow  pulse 
of  60  or  lower  due  to  the  stimuUittou  of  the  va^nis  nucleus,  ami  a  slit^ht 
rise  in  the  general  arterial  blood-pressure  due  to  the  stimulation  of  the 
vasomotor  centre,  causing  not  only  a  constriction  of  the  peripheral  blood- 
vessels themselves,  but  especially  of  those  vessels  of  the  splanchnic  field. 
In  addition,  the  intracranial  venous  stasis  becomes  more  marked  so  that  the 
headache  becomes  severe  and  associated  with  restlessness  and  even  delirium ; 
a  definite  cyanosis  api>ears;  an  ophthalmoseopie  examination  reveals  large 
dilated  retinal  veins  with  or  without  cdt-nia  of  the  optic  diskii.  These 
definite,  though  moderate,  signs  of  high  intracranial  pressure  form  the 
second  stage  of  compression  clinically,  which  is  undoubtedly  the  best  time 
to  operate  to  relieve  the  intracranial  pressure — before  the  extreme  signs  of 
medullary  compression  have  occurred.  (In  this  operative  stage  of  intra- 
cranial pressure,  the  more  modern  methods  of  examining  the  fundus  of  the 
eye  with  the  electrical  ophthalmoscope  (the  direct  method)  rarely  fails 
to  disclose  a  definite  edematous  obscuration  of  the  optic  disk  outlines — a 
mild  papilledema  ;  the  spinal  mercurial  manometer  usually  registers  an 
increased  intracranial  pressure  above  15  mm.  of  mercury  up  to  22  mm., 
and  at  times  even  higher.  Marked  stupor  usually  appears;  unconsciousness 
may  or  may  not  be  present;  if  it  is  present,  then  it  is  rarely  continuous, 
but  is  more  frequently  of  the  periodic  type — ^an  extreme  stupor  from  which 
the  patient  can  be  roused  and  then  again  cannot  be  roused  by  the  usual 
methods  of  supraoE*bital  jiressure,  inhalation  of  ammonia,  etc.  This  second 
stage  of  compression  is  the  idral  operative  period  both  as  to  immediate 
recovery  of  life  and  the  permanent  recovery  of  unimpaired  function  :  it 
anticipates  the  dangerous  stages  of  extreme  medullary  compression  and 
of  medullary  edema  and  collapse.) 

The  Third  Stage  of  Compre^'^Jon,  Behtg  thf  Impfrafive  Ope  rat  ire  Stage 
of  MeditUary  fJompressiott. — The  third  stage  of  compression  clinically  con- 
sists of  the  major  or  bulbar  f medullary)  sipms  of  compression.  As  the 
intracranial  pn»ssnre  continues  to  rise,  it  iiroduees  a  greater  anemia  of  the 
mednlla  so  that  the  intracranial  pressure  at  times  may  equal  the  ca[>illaiy 
pressure  of  the  medulla ;  if  it  were  not  for  the  regulatorv'  mechanism  of  the 
circulation  in  the  medulla,  such  an  occurrence  would  result  in  the  imme- 
diate and  pennanent  cessation  of  the  cardiac  and  pnlmonaty  activity,  and, 
therefore,  the  death  of  a  patient.  Fortunately,  however,  an  the  anemia 
of  the  medulla  becomes  greater,  this  very  abseiu'e  of  blood  so  stimulates 
its  vasomotor  centre  that  the  general  arterial  bb^od-pressure  is  raised, 
more  blood  is  forced  into  the  medulla,  and  in  this  manner  the  partial 
anemia  is  overcome,  at  least  temporarily.     Clinically,  the  picture  is  most 
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striking;  as  the  iutratTanial  proasure  increases  until  it  tends  to  prevent  the 
normal  flow  of  bloud  into  the  medulla,  the  ret^ultiug  partial  anemia  so  stimu- 
lates the  vagus  e<nitri'  tliat  the  pulse- rate  gradually  beeomcjj  lowered  to 
50  and  below  and  of  a  full  bnundiug  character;  the  rcHpiration  becomes  less 
and  less  frequent   uatil   n  period  of  temporary  iipuea  or  non-breathing 
results  from  the  anemia  of  the  respiratory  centre  in  the  medulla :  the  patient 
may  not  breathe  for  40  Hccand?*  and  even  longer.    During  the  earlier  part 
of  this  period  at  ''down- wave''  of  the  pulse*  and  respiration-rates,  the 
blood-pressure  falls  slightly,  the  patient  gradually  beeoming  more  and  more 
stuporous,  the  pupils  slowly  dilating,  and  the  reflexes  being  abolished— 
the  results  of  a  definite  anemia  of  the  medulla.    Then,  as  this  prolongation 
of  the  medullary  aneniin  stimulates  its  vasomotor  centre  to  renewed  activity, 
the  general  blood- [jressure  is  gradually  raised  to  overc^ome  the  iutraeraniai 
pressure  until  blood  is  forced  into  the  medulla,  the  heart-rate  increases,  and 
tlien  tlu*  patient  begins  to  breathe  again  as  a  result  of  the  respiratory  centre 
being  resupplied  with  blfKvil,    During  this  period  of  * '  up-wavc/  *  the  cyanosis 
is  extreme,  the  pufiils  eontract,  and  the  patient  may  groan,  become  restless 
and  even  regain  et^nseiousness;  the  reflexes  return  and  the  ophthalmoscopic 
t»xaniiiuition  reveals  a  double  papilledema  or  '^ehoked  disks'':  that  is,  the 
intracranial  pressure  becomes  so  liiirh  that  the  n^sultin^  venous  stasis  pro- 
duces an  edema  of  the  optii-  disks  so  that  their  niaririiis  and  the  entire  disks 
themselves  are  obso\ircd  and  tlie  retinal  veins  are  dilated  and  at  times  buried 
in  tlie  edeuuitou^  retiua;  even  the  other  extraeranial  veins  of  tlie  scalp, 
a!\il  partieidarly  of  the  up[Kn^  eyelids,  are  dilated.    As  the  metlnlla  becomes 
supplied  with  blood  apuii  following  this  period  ttf  **uiv-wave''  of  the  pulse*, 
ivspiratio!!-  and  hi ood-pn\^su re-rates,  the  stimulation  of  its  vasomotor  centre 
is  lessened  si>  tliat  gradually  the  general  arterial  blood-pressure  diminishes 
luuil  tlie  symptoms  and  signs  of  the  ''down-wave''  become  more  and  more 
marked;   then   the  '*up-wave''  boirins  again,  as  outlined   above,  and   this 
periodiv'ity  of  symptoms  and  siirns  depending  upon  the  rise  and  fall  of  the 
giMieral  Moih I  pressure  eausinir  the  t'heyne-Stokes  type  of  pulse  and  respira- 
tion v'rrauhe-Uerrinir  \vaves>  oeeu!*s  airain  and  airain.     Tliis  et»nditi(Hi  may 
eoutinue  for  hours.     vThis  third  stage  of  intracranial  eomp.vssion  mey  be 
known  as  the  periinl  of  {"/md^  r,if  mv   i^peration:  unless  an  immediate  deeom- 
prx^ssion  atui  ilrainaire  is  perfv^rmevl.  it  is  most  rare  for  these  ]nuients  to 
survive;  even  with  operation,  the  eh;uues  t-n*  reeovrry  are  douV'ttid.     The 
opiuhalmosev^pe  nneals  a  measurable  ]\;p:!!e«l'^ma — tvr^ii  ;:b.>\^^  2  di.v^ners 
fiYsp:o!\!;\  -that  is,  to  a  degrxv  of  *\hoked  di-ks."     Th-^  -:v-al  merr';r::d 
n\at\on\e:er  n^cisters  a  prx^ssurt^  above  «0  u;m.  "f  ii>r«':rv  a:.  :  rr'^-r;-  !:*'v 
oven  oO  mm,     riusMiseiousness  is  ;i!mos:   ;\!\v;-.v<  '.>re<^^!i:.   e::her   ^^-r:  vi:e 
or  vVUtiuiuMis,  es*^Hvia!ly  ilurinc  iV.e  ;vr:-\i  .  :    ^i  w-.-w^ve."'  a::!  a'\v;;\-< 
during  the  later  a!\vi  advan^'xvi  ivriivl  ot  :h:v  v*a^-      Ti  •<  <:a-?  r.f  ex*:-  r/.-^ 
\ntnienu\ial  pres^surx^  sho\i;d  Iv  ;•-;::.  hw'txi  ::  :^— i:>  a::  i  :-  :;x:a'!v     a-: 
K\  by  the  more  u:v\ien\  meth\;<     :    :\a:i\:::a*:  ::   .^:v:   --•:::;a*:  -;      :   -•;^ 
intraerHt\ial  pnNs\:re  as  o\:!!i!Vc\:  aS  v:  ^   :;     va*:-:;:   <h    ;"  ;  l-^   ^^  r :::;--    i 
Tv^  cuter  this  stac^^  of  e\nuprescs:v>::  ::  i:  oa::  V-  y-  ^  :  >  xrv>:  :r^i — *av  :a  r-.a- 
Knug  x^^ry  hijrh  ' 
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lary  Edema. — Unless  this  high  intracranial  pressure  is  quickly  relieved  by 
an  operation  (and  even  with  an  operation  the  chances  for  recovery  at  this 
stage  of  compression  are  slight),  this  regulatory  mechanism  of  the  medulla 
will  finally  become  fatigued,  so  that  the  vasomotor  stimulation  will  no 
longer  be  able  to  raise  the  general  arterial  blood-pressure  above  the  intra- 
cranial pressure,  and  thus  during  one  of- the  ** down-waves,*'  a  permanent 
fall  of  blood-pressure  will  occur;  respiration  will  no  longer  b^n  again, 
and  the  heart  will  continue  to  beat  irregularly  and  rapidly  as  a  separate 
organ  until  the  blood-pressure  gradually  falls  to  zero,  so  that  even  the 
heart  itself  will  cease  beating.  This  stage  of  respiratory  paralysis,  associ- 
ated with  rapid  and  irregular  cardiac  eflForts,  dilated  pupils,  profound 
coma  and  complete  muscular  relaxation  and  a  permanent  fall  of  the  general 
arterial  pressure,  forms  the  fourth  sta^e  clinically  of  a  permanent  anemia 
of  the  medulla — the  stage  of  loss  of  compensation  or  the  terminal  stage, 
always  resulting  in  the  death  of  the  patient.  (This  fourth  and  last  stage 
of  intracranial  compression  might  be  well  known  as  the  non-operative  or 
moribund  period.  Once  these  patients  have  entered  this  stage  of  medullary 
edema  as  shown  by  a  rapidly  increasing  and  irregular  pulse-rate  above  120, 
a  low  blood-pressure  descending  to  100  and  even  lower,  and  by  a  rapidly 
increasing,  irregular  and  shallow  respiration,  then  these  patients  all  die — 
operation  or  no  operation;  in  fact,  any  operation  in  this  period  merely 
hastens  the  exitus  and  so  tends  to  discredit  cranial  surgery.  A  pulmonary 
edema  is  usually  considered  the  immediate  cause  of  death,  although  it  is 
really  secondary  to  the  medullary  edema  and  collapse.  In  this  series  of 
patients  having  brain  injuries  with  and  without  a  fracture  of  the  skull 
in  whom  the  fourth  stage  of  medullary  edema  was  observed  (and  these 
patients  all  died  whether  they  had  been  operated  upon  or  not),  it  was 
exceedingly  rare  for  a  permanent  respiratory  paralysis  to  occur  during  a 
period  of  apnea  to  the  extent  that  death  occurred  at  that  time ;  the  usual 
observation  was:  a  lowered  and  irregular  pulse-  and  respiration-rate  of 
the  Cheyne-Stokes  type  continued  until  the  pulse-rate  began  to  ascend 
rapidly  to  120  and  above,  and  at  the  same  time  associated  with  an  increas- 
ing respiration-rate  to  40  and  higher — this  sudden  change  and  onset  of 
medullary  edema  occurring  within  a  period  of  several  hours;  the  pulse- 
and  respiration-rates  continued  to  such  a  height  and  irregularity  that  soon 
the  pulse  could  not  be  palpated  and  even  the  heart-beat  became  impercept- 
ible, whereas  the  respiration  now  faded  into  a  shallowness  that  it  was  not 
possible  to  auscultate;  a  pulmonary  edema— choking  and  drowning  the 
patient,  as  it  were,  in  the  body  fluids — most  frequently  occurred  in  heavy 
obese  patients,  and  especially  in  alcoholics.) 


CHAPTER  V 

Tee  Signs  of  Intracranial  Pressure  Observable  in  the  Fundus  with 

THE  Ophthalmoscope 

The  fundus  of  the  eye,  and  particularly  the  retina,  being  an  offshoot 
of  the  brain,  is  most  intimately  connected  with  the  brain  and  the  intradural 
cavity,  so  that  any  lesion  within  the  intracranial  cavity  which  increases  it^ 
normal  content  would  naturally  tend  to  be  shown  in  the  fundus  of  the  eye, 
esjiecially  about  the  optic  nerve  head;  that  is,  unless  the  normally  free 
communication  within  the  vaginal  sheath  between  the  intradural  cavity 
and  the  optic  papilla  is  obstructed  by  local  disease,  adhesions,  etc.,  we  should 
expect  the  signs  of  increased  intracranial  pressure  to  be  observable  in  the 
fundus  of  the  eye,  particularly  about  the  optic  disk,  Agrain,  an  increased 
intracranial  pressure  sufficient  to  retard  and  even  prevent  the  normal  return 
flow  of  blood  in  the  retinal  veins  would  also  tend  to  cause  a  dilatation  of 
these  retinal  veins  and  the  usual  condition  resulting  from  their  dilatation 
and  congestion. 

The  effect  of  an  increase  of  intracranial  pressure  upon  the  fundus  of  the 
eye  can  be  very  easily  demonstrat<Hl  in  its  various  stages  by  the  experimental 
production  of  an  internal  hydrocephalus  in  dogs.  Three  years  ago,  the  con- 
dition of  hydrocephalus  was  successfully  produced  by  me  in  ninr  puppies  of 
the  age  of  ten  days  to  two  weeks;  In-  means  of  a  suboi^cipital  exiiosure,  a 
small  gelatine  capsule  filled  with  cotton  was  inserted  into  the  ai]ueduct  of 
Sylvius  so  that  the  cerebrospinal  fluid  could  not  escape  from  the  third 
and  lateral  ventricles  j  a  resulting  interna!  hydnii-cjihalus  with  dilatation  of 
the  ventricles,  and  ihen^forc  an  im-n^ascil  intracranial  lu^essure.  occurred, 
so  that  it  w-as  possible  with  the  ophthalmoscope  to  observe  tlie  changes  in 
the  fundus  of  the  eye  due  to  this  increase  of  intracranial  pressure.  Within 
five  or  six  hours  after  the  insertion  of  the  cotton  plug  into  the  aqueduct 
of  Sylvius,  in  each  one  of  the  puppies  the  retinal  veins  gradnally  became 
dilated;  apparently  the  veins  over  the  nasal  half  eidarged  earlier  and 
possibly  more  than  the  veins  over  the  temporal  luilf  f»f  the  retinal  fundus. 
This  congestion  and  dilatation  of  the  retinal  veins  was  the  first  sign  indica- 
tive of  an  increase  in  the  intracranial  pressure.  Within  two  to  four  honrs 
later,  the  nasal  margin  of  thr  optic  disk  would  become  blurred,  then  the 
temporal  margin,  then  the  nasal  half  and  finally  the  temporal  half  of  the 
disk  would  become  obscured,  so  that  within  a  prriod  of  twelve  to  twenty- 
eight  hours  following  the  production  of  a  definite  increase  of  intracranial 
pressure,  the  details  of  the  nptie  disks  could  no  longer  be  observed:  in  four 
dogs  the  edema  of  the  optic  disks  was  so  great  within  this  period  of  time 
that  a  measurable  swelling  eoidd  be  obsers^d  with  the  ojihthalmoscopc  and 
thus  the  designati(m  of  ''choked  disks''  eotdd  !h^  at>f>lied:  in  the  other  fivi* 
dogs,  the  measurable  papilledema  oeeurred  horn  twelve  to  twenty  hours 
later.  In  one  dog  this  condition  of  internal  hydrocephalus  with  high 
intracranial  pressure  was  not  relieved  by  a  subsequent  drainage  operation, 
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and  it  is  interesting  to  note  that  definite  signs  of  a  secondary  optic  atrophy 
began  to  appear  nine  weeks  later ;  the  remaining  eight  dogs  were  all  drained 
through  a  subtemporal  operation  with  six  linen  strands  being  inserted  into 
the  ventricle  in  order  to  relieve  the  condition  of  internal  hydrocephalus; 
in  all  but  three  of  the  dogs  the  increased  intracranial  pressure  was  relieved, 
and  it  was  most  interesting  to  note  that  the  subsidence  of  the  choked  disks 
was  in  just  the  reverse  order  of  their  occurrence — ^that  is,  the  measurable 
swelling  of  the  papilledema  first  disappeared,  then  the  blurring  of  the 
temporal  half  and  then  of  the  nasal  half  of  the  optic  disk ;  then  the  tem- 
poral margin  and  later  the  nasal  margin  appeared — ^though  slightly  blurred 
in  all  of  the  puppies ;  that  is,  the  persistent  dilatation  of  the  retinal  veins 
and  some  blurring  of  the  nasal  margins  of  the  optic  disks  indicated  that 
the  intracranial  pressure  had  not  been  entirely  relieved  by  the  operation. 
In  the  remaining  three  puppies  the  optic  disks  remained  entirely  obscured — 
only  the  measurable  swelling  disappeared,  so  that  in  these  dogs  the  opera- 
tion of  drainage  to  relieve  the  condition  of  internal  hydrocephalus  was 
not  successful. 

This  experimental  work  has  been  most  instructive  regarding  the 
mechanical  factor  in  the  production  of  papilledema  and  the  condition  known 
as  "choked  disks."  There  exists  at  present  much  confusion  in  the  termi- 
nology of  retinal  conditions,  especially  in  their  relation  to  intracranial  pres- 
sure ;  the  terms  papillitis  and  papilledema  have  been  used  interchangeably, 
and  ** choked  disk"  most  freely  and  carelessly.  Naturally,  the  terms 
papillitis,  retinitis,  and  optic  neuritis  imply  a  condition  of  inflammation 
of  the  nerve  head  and  the  retina.  Inflammation  (in  its  modern  conception) 
is  due  to  toxic  and  infective  causes  alone,  so  that  in  the  condition  of 
nephritis,  diabetes,  and  the  various  forms  of  meningitis,  the  term  papillitis 
would  indicate  a  retinal  change  due  to  some  toxic  or  infective  cause,  whereas 
the  blurring  and  edema  of  the  details  of  the  optic  disk  due  to  an  increase 
of  intracranial  pressure  in  purely  mechanical  conditions,  such  as  an  intra- 
cranial tumor  mass  and  hemorrhage,  could  be  termed  as  a  papilledema ;  and 
if  a  measurable  edema,  then  a  swelling  of  the  disk  up  to  the  stage  of 
** choked  disk."  In  order  that  a  choked  disk  occur,  it  must  always  be  pre- 
ceded by  a  series  of  blurring  of  the  details  of  the  optic  disk,  so  that  these 
early  edematous  blurrings  of  the  optic  disks  have  been  termed  the  mild 
or  early  stages  of  papilledema  or  even  a  *' choking"  of  the  disks.  If  it  is 
believed  that  intracranial  pressure  alone  does  cause  in  the  fundus  of  the  eye 
an  inflammation  (using  the  term  ** inflammation"  in  its  modern  sense 
as  being  due  to  a  toxic  or  infective  cause) ,  then  the  term  papillitis  is  perfectly 
proper,  although  the  etiological  factor  in  its  production  is  pressure ;  but  I  do 
feel  that  the  modem  methods  of  examination  of  the  cerebrospinal  fluid,  and 
especially  its  cell  coimt,  whereby  any  inflammation  and  infectious  condition 
within  the  cerebrospinal  canal  and  also  its  projecting  connections,  such 
as  the  optic  vaginal  sheath,  can  easily  be  demonstrated, — that  these  methods 
should  disclose  the  infective  character  of  the  cerebrospinal  fluid  if  that  is  a 
cause  of  the  so-called  papillitis  in  the  purely  pressure  eases.  It  has  been 
frequently  demonstrated  in  the  body  tissues  aiid  elsewhere  that  pressure 
can  and  does  cause  congestion  and  edema,  but  not  inflammation   (in  its 
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modern  sense),  unless  infection  m  present;  pressure  upon  tissue  renders 
that  tissue  more  suseeptible  to  inflaniination  by  infection — a  predisposing 
cause — ^but  pressure  in  itself  does  not  mean  an  inflammation.  It  is  rather 
rare  for  retinal  heniorrhajLres  to  oeeur  in  eas*^  of  *' choked  disks''  due  to  even 
extreme  intracranial  pressure  alone,  whereas  in  conditions  of  nenro-retinitia, 
optic  neuritis,  and  papillitis  due  to  toxic  causes  such  as  diabetes  and 
nephritis — these  hemorrhages  occur  very  frequently,  Howeverj  if  we  must 
take  it  for  g:rante<l  that  the  retinal  and  optic  disk  changes  in  conditions  of  I 
intracranial  pressure  arc  dne  to  both  pressure  and  toxic  factors — possibly 
the  pressure  pro«liU'ing  the  toxic  appearance  of  inflammation — then  the 
condition  of  blurring  and  edema  of  the  details  of  the  optic  disks  would 
precede  the  stage  of  papillitis;  and  if  the  papilledema  became  ineasurable 
to  two  or  more  diopters,  then  the  term  *' choked  disks*'  should  be  applied. 
In  discussing  the  pressure  signs  observable  in  the  fundus  in  the  foUovi'ing 
intracranial  conditions,  I  shall  use  the  terms  blurring  and  edema  of  the 
details  of  the  optic  disks  to  indicate  the  earlier  stages  of  increased  intra* 
cranial  pressure,  and  its  later  stages  of  measurable  swelling  of  the  optic  disks 
by  papilledema,  aiiLJ  the  term  *' choked  disks'*  in  the  conditions  of  extreme 
intracranial  pressure  where  the  papilledema  is  ffreater  than  two  or  three 
diopters.  These  signs  of  increased  intracranial  pressure  as  exhibited  upon 
the  fundus  of  the  eye  ha%'e  been  checked  up  and  confirmed  by  a  measure-  I 
ment  of  the  pres.sure  of  the  eerebrogpinal  fluid  at  luTribar  puncture  by 
means  of  a  spinal  mercurial  manometer,  so  that  when  there  is  obsen^^d  a 
blurring  or  edema  of  the  margin  of  the  nasal  half  of  the  optic  disk  in  a 
patient  following  a  cranial  injury,  or  in  a  patient  in  whom  a  brain  tumor  or  ■ 
brain  abscess  is  feared,  or  in  a  baby  following  a  diffiruU  lalmr  and  con\iLd-  I 
sions  occur  so  that  an  intracranial  hemorrhage  is  suspected,  then  it  is  very 
impoi-tant  to  record  accurately  the  pressure  of  the  cerebrospinal  fluid  at 
lumbar  puncture;  if  the  pressure  of  the  cerebrospinal  fluid,  too,  is  shown 
to  be  increased  and  thus  the  ophthalmoscopic  findiuirs  are  confirmed,  we  can 
then  reach  a  more*  accurate  diagnosis  of  the  intracranial  condition  and 
advise  accordingly.  Naturally,  in  normal  fundi,  blurrin«r  and  mild  obscura- 
tion of  the  details  of  the  optic  disks  occur  and  are  considered  as  being  within 
physiological  limits;  especially  is  this  true  in  myopia,  but  if  this  obscuration 
of  the  details  of  the  optic  disks  is  observed  and  then  the  measurement  of  the 
cerebrospinal  fluid  is  performed  at  lumbar  puncture  by  means  of  a  spinal 
mercurial  manometer  (the  most  accurate  method  now  known  to  record  the 
pressure  of  the  cerel)ros])inal  fluid),  we  are  thus  enabled  to  exclude  those 
cases  of  so-called  normal  blurring  of  the  optic  disks. 

There  are  several  intracranial  conditions  that  fre(|n('ntly  produce  definite 
pressure  signs  observable  in  the  fundus  of  the  eye.  In  order  to  understand 
thoroughly  and  to  appreciate  the  significance  of  the  various  degrees  of  intra- 
cranial pressure  as  revealed  in  the  fundi,  the  ophthalmoscopic  findings  of 
the  following  intracranial  conditions  are  discussed  briefly  and  in  this  order: 
brain  tumor,  brain  abscess,  hydrocephalus,  selected  cases  of  cerebral  spastic 
paralysis  due  to  an  intracranial  hemorrhage  at  the  time  of  birth,  and 
lastly  an  intracranial  hemorrhage  and  cerebral  edema  following  brain  injur- 
ies with  and  without  fracture  of  the  skull. 
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I.  Brain  Tumor. — The  condition  of  ** choked  disk,"  and,  if  not  relieved, 
its  subsequent  secondary  optic  atrophy,  is  well  known  in  patients  having  the 
signs  of  intracranial  tumor.  Naturally,  for  a  "choked  disk"  to  occur,  there 
must  be  a  very  high  intracranial  pressure,  and  I  believe  it  is  rare  in  cases 
of  brain  tumor  for  a  **choked  disk"  to  result  unless  the  tumor  has  become  of 
very  large  size,  or  it  causes  a  blockage  of  the  ventricles,  and  thus  produces 
an  internal  hydrocephalus,  such  as  the  posterior  mid-brain  tumors  and 
the  subtentorial  tumors  and  cysts.  It  is  comparatively  easy  to  make  the 
diagnosis  of  brain  tumor  at  this  stage  of  papilledema,  and  I  feel  that  if  these 
patients  had  been  examined  ophthalmoscopically  early,  then  the  more  mild 
pressure  signs  observable  in  the  fundus  resulting  from  the  smaller  tumor 
mass  would  have  been  ascertained  and  the  patient  thus  spared  an  impaired 
vision,  if  not  blindness  itself.  The  stage  of  *  *  choked  disk '  ^  must  naturally  be 
preceded  by  the  earlier  and  milder  stages  of  disk  blurring  and  papilledema, 
and  should  therefore  be  recognized  as  being  more  significant  than  being 
within  physiological  limits.  Only  too  frequently  the  surgically  successful 
removal  of  the  brain  tumor  is  possible,  and  yet  the  patient  has  already  been 
irreparably  damaged  by  the  non-recognition  of  its  pressure  signs  until  it  is 
too  late  for  a  normal  person  to  be  obtained.  An  interesting  syndrome 
ophthalmoscopically  is  that  of  certain  frontal  tumors,  which  may  in  their 
growth  by  direct  pressure  dowTi  upon  the  ipsolateral  optic  nerve  produce 
a  primary  optic  atrophy,  and  as  the  result  of  the  increased  intracranial 
pressure  there  is  observed  in  the  opposite  fundus  a  ** choked  disk" — the  fore- 
runner of  a  secondary  optic  atrophy. 

II.  In  brain  abscess,  there  is  a  replacement  and  substitution  of  cerebral 
tissue  by  the  purulent  detritus,  and  thus,  as  in  gliomatous  tumors  which  infil- 
trate and  replace  brain  tissue  rather  than  push  it  aside,  it  is  rare  for  the 
definite  signs  of  intracranial  pressure  to  be  observed  in  these  patients  unless, 
as  has  been  stated  before,  the  ventricles  are  blocked,  or  a  toxic  and  infective 
meningitis  occurs  from  the  presence  of  the  abscess.  This  ventricular  block- 
age is  of  frequent  occurrence  in  subtentorial  and  cerebellar  abscess,  but  it  is 
rare  for  an  abscess  of  the  temporo-sphenoidal  lobe,  w^hich  is  the  most  common 
location  of  brain  abscess  following  the  usual  cause — an  otitis  media — to 
produce  fundal  changes  even  though  the  abscess  may  reach  the  size  of  an 
orange  and  even  larger.^ 

III.  Hydrocephalus. — The  ophthalmoscopic  findings  in  the  cases  of 
hydrocephalus — whether  it  is  of  the  internal  type  due  to  a  blockage  of 
the  cerebrospinal  fluid  in  the  ventricles  and  thus  producing  ventricular 
dilatation  and  its  resulting  extreme  intracranial  pressure,  or  of  the  external 
tjTJe  of  hydrocephalus  which  is  due  to  a  partial  blockage  of  the  escape  of  the 
cerebrospinal  fluid  from  the  general  cerebrospinal  canal.  This  latter  con- 
dition rarely  causes  a  measurable  papilledema,  whereas  the  internal  type 
of  hydrocephalus  can  produce  '* choked  disks"  of  extreme  degree  and  their 
subsequent  secondary  optic  atrophy.  Fortunately  in  little  babies  before 
the  sutures  have  firmly  united,  the  skull  itself  can  enlarge,  and  thus  in 
many  of  these  patients  a  natural  compensatory  "decompression"  takes  place 
so  that  the  peripheral  vision  may  not  be  impaired;  a  drainage  operation, 

^The  Laryngoscope,  March,  1914. 
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however,  offers  these  children  their  best  chance  of  approximation?  nomiality.^ 
IV.  Selected  eases  of  cerebral  spastic  parab/sL^  due  to  an  intracranial 
hemorrhage  at  birtli.^ln  these  patients,  the  ophthalmoscopic  pxaniiiiatiou 
is  of  very  great  iraportancc  in  aidinpr  the  differentiation  of  this  type  of 
intracranial  lesion  from  the  other  causes  of  eerebra!  spastic  paralysis.  It 
is  very  interesting  to  note  that  Mr.  W.  J.  Little,  in  his  first  monograph  in 
1843  upon  spastic  paralysis,  entitled  '* Deformities  of  tlie  Unman  Frame,*'  ^ 
or  the  now  so-called  Little's  disease,  stated  that  the  condition  was  due  to 
an  impairment  of  nerve  tissues  resultini?  from  their  laek  of  development 
and  also  to  an  earlier  meningitis;  a  few  cases,  however,  followed  difficult 
labors,  and  undoubtedly  these  were,  in  his  opinion,  due  to  an  intracranial 
hemorrhage  at  birth.  In  1862  (nineteen  years  later) » in  his  second  monograph 
upon  spastic  paralysis,  entitled  *'0n  the  Influence  of  Abnormal  Partnrition, 
Difficult  Labors,  etc.,  upon  the  Mental  and  Physical  Condition  of  the 
Child/' ^  he  nays  that,  in  his  opinion,  filmost  75  per  cent,  of  these  cases  are 
due  to  intracranial  hemorrhage.  Recent  investigation  of  this  condition  also 
confirms  this  belief  that  about  three-fourths  of  these  cases  are  due  to  intra- 
cranial  hemorrhage  at  the  time  of  birth. 

In  order  to  differentiate  the  three  chief  causes  of  cerebral  spastic 
paralysis  in  ehildrcn^ — that  is,  first,  a  lack  of  development  of  tht*  cerebral 
cortex  or  its  pyramidal  tracts;  st^condly,  a  meningitis  and  mcningo-encei>ha- 
litis  following  the  infections  diseases  such  as  cerebrospinal  meningitis^ 
measles,  scarlet  fever  and  whooping-cough;  and  lastly,  an  intracranial 
hemorrhage,  it  is  very  important  that  a  careful  ophthalmoscopic  examination 
should  be  made  as  early  as  possible.  The  measurement  of  the  pressure  of  the 
cerebrospinal  fluid  at  Inmbar  puncture  with  the  spinal  mercurial  manometer 
shoukl  also  he  used  to  confirm  the  fundal  findings  of  increased  intracranial 
pressure.  Naturally,  in  eases  of  bick  of  development  of  eerebrnl  tissues 
there  can  be  no  increase  of  the  intracranial  pressure,  and  this  is  also  true 
of  those  patients  who  have  survived  a  meningo-efirephalitis^a  dest ruc- 
tion and  atrophy  of  cortical  nerve  tissue.  On  the  contrary,  if  an  intracranial 
hemnrrhage  has  occurred,  then  there  should  be  signs  of  an  increased  intra- 
cranial pressure  as  a  result  of  tlie  hemorrhage,  as  shown  by  a  dilatation 
of  the  retinal  veins  and  an  edematous  blurring  of  varying  degree  of  the  optic 
disks.  Xatnrnlh\  the  carli(*r  this  examination  is  made  the  more  definite 
are  the  fundal  signs  of  intracrjuiial  pressure,  whereas  in  the  older  children 
the  ophthalmoscopic  examination  may  revca!  only  a  dilatation  of  the  retinal 
veins  with  tbickcncfl  walls  from  new  tissue  formation  and  a  shallow  disk 
cup;  the  disk  itself  is  lilnrred  in  its  details,  particularly  alon^'  the  nasal 
margin,  while,  the  temprtral  margin,  and  even  the  nasal  half  of  the  disk, 
may  be  obscured.  In  ikj  patient  of  over  nue  year  of  atre  havt^  I  foinid  a 
measurable  swelling  of  the  disk  to  the  degree  of  ** choked  disk.*'  l^pon 
examining  a  patient  having  cerebral  sjiastif  jiara lysis,  if  the  above  fundal 
changes  arc  noted,  then  the  pressure  of  the  cerebrospinal  fluid  slioulJ  be 
measured  at  Inmbar  puncture  in  order  to  ascertain   whether  tbe  fundal 

^  .4  m eriett n  4 u  u  rtm i  of  M cd ien I  *SV' ten ct\  A  p r i  I .  UH  T . 
'The  i.finvtU  voL  i,  p.  :^50,  DeteinbHT  U>,  lS4:i 
*0h8tetr%ml  Transaciiofnt,  vol.  iii,  p.  293,  1862> 
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changes  are  due  to  a  local  condition  within  tlie  orbit  or  arci  possibly  mthin 
the  iiornial  phjsiological  limits.  In  these  children  within  one  week  after 
birth,  there  is  nsiially  blood  in  the  cerebrospinal  fluid  at  lumbar  puncture, 
as  was  demonstrated  in  21  children  upon  whom  I  operated  within  three 
days  after  birth. 

In  a  report'  of  954  cases  of  cerebral  spastic  paralysis  up  to  April  1, 
1916,  only  26  per  cent,  of  them — that  is^  only  one  out  of  every  four  patients 
examined — -showed  these  definite  signs  of  an  increased  intracranial  pressure, 
and  the  spastic  condition  was  therefore  due  to  a  hemorrhage,  and  in  these 
selected  patients  by  a  cranial  operation  to  relieve  this  increased  intracranial 
pressure  upon  the  brain,  an  iniprovenient  was  to  be  obtained.  At  that  time, 
I  had  opeT-ated  upon  219  childi'en  with  a  mortality  of  16— that  is,  8  per 
cent.  The  history  of  these  children  is  very  sugrprestive:  of  the  219  operated 
patients,  only  26  were  not  first  children;  only  8  were  not  full-term  babies; 
only  21  WTre  not  born  after  a  difficult  labor,  with  or  without  instruments; 
only  49  did  not  have  convulsive  twitchin^s  immediately  after  birth;  and 
in  only  21  ehihlren  was  the  spasticity  noticed  before  the  eighth  month  after 
birtb.  A  permission  for  autopsy  is  obtained  Ijct'ore  operation  in  each 
patient,  both  private  and  ward,  and  it  is  by  this  valuable  means,  as  well 
as  by  the  operative  findings,  that  the  diagnosis  is  verified  and  other 
data  ascertained. 

V.  infraeranial  hemorrhage  and  cerebral  edema  following  brain  injur- 
ies, with  and  without  a  fracture  of  the  skull,  rarely  produce  a  measurable 
papilledema  to  the  extent  of  *  *  choked  disks/'  The  reason  for  this  is  obvious : 
unlike  brain  tumor,  hydrocephalus,  and  the  other  intracranial  conditions 
which  enlargre  slowly  and  thus  permit  the  brain  and  particularly  the 
medulla  to  adapt  thenTselves  to  this  increased  pressure  with  little  immediate 
risk,  in  many  cases  of  traumatic  intracranial  hemorrhage  and  cerebral 
edema^  in  the  absence  of  marked  shock,  the  intracranial  pressure  rises  most 
rapidly,  so  that  tlie  compensatory  mechanism  of  the  medulla  has  little  time 
to  adjust  its  vasomotor  ami  respiratory  centres  to  this  increased  pressure, 
and  the  result  in  these  patients  is  death  even  before  the  development  of 
** choked  disks"  is  possible.  If  tiiesi*  patients  could  survive  this  greatly 
increased  and  rapidly  produced  intracranial  pressure,  then  a  measurable 
papilledema  and  '* choked  disks''  would  occur.  In  brain  injuries  with  and 
without  a  fracture  of  the  skull.  '*  choked  disks"  do  occur  in  the  eases  of  large 
hemorrhage  following  a  rupture  of  the  middle  meningeal  artery.  In  these 
eases  of  intracranial  pn^ssureof  eomi)aratively  slow  pruduction,  the  nuHlulla 
can  adapt  itself  to  the  pressure,  and  thus  deatli  does  not  occur  before  a  meas- 
nrabh?  papilledema  and  ''choked  disks''  are  possible,  I  have  operated  upon 
a  number  of  these  patients;  the  ''choked  disks''  of  two  or  more  diopters 
developed  within  several  days  after  the  brain  injury ;  at  the  operation  of 
subtemporal  decompression,  either  an  extradural  hemorrhage,  alone  or 
associated  with  a  subdural  hemorrhage  at  hirge  aniuuut,  was  removed. 
The  subsidence  of  thi-  measurabh^  pa]>illedema  began  imine<liati'ly  after  the 
operative  drainage  rd"  the  intracranial  pressure,  so  that  within  21  hours  there 

^Xew  York  mate  Jourml  of  Medimnv,  (k'toWr,  M>Ul 
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were  present  only  an  edema  and  blurring  of  all  tlie  details  of  tbe  optic  disks  , 
but  not  a  measurable  swelling  of  the  disks  themselves. 

It  is  most  rare  in  these  cases  of  brain  injuries  with  and  without  a  | 
fracture  of  the  skull  for  an  edema  of  the  optic  disks  to  appear  within  six 
hours  following  the  trtiiima,  and  particularly  h  this  true  of  thoe^  patients 
in  the  various  degrees  of  shock ;  the  greater  the  ishock  the  less  the  general 
blood-pressure,  and  naturally,  even  though  a  large  intracranial  sinus  or 
vessel  was  torn,  yet  it  would  be  difficult  for  any  extenBive  hemorrhage  to  1 
occur.  Just  as  soon  as  the  intracranial  pressure  equalled  this  lowered  " 
blood-pressure  of  shock,  then  no  more  bl(?eding  could  occur  because  the 
intracranial  pressure  would  now  be  equal  and  even  higher  than  the  blood- 
pressure;  as  the  patient  rallied  from  the  condition  of  shock,  then  naturally 
the  blood-pressure  would  become  higher  and  then  mare  iniracranial  bleeding 
would  occur,  and  thus  the  signs  of  intraerauial  pressure,  such  as  edema 
of  the  optic  disk  outlines,  would  now  l)c  poMsible.  In  these  patients,  the 
marked  signs  of  shoek  usually  last  about  four  to  six  hours;  and  again, 
those  patients  who  cannot  survive  the  condition  of  shoek^ — they  die  within 
six  hours  after  the  injury. 

In  these  cases  of  brain  injur^^  it  is  of  little  or  no  importance  in  the 
treatment  to  know  the  site  and  extent  of  the  fracture,  whether  it  is  a  vault 
or  basal  fracture,  but  it  is  of  the  utmost  importance  to  ascertain  the  presence 
or  not  of  an  increased  intracranial  pressure^  both  by  careful  and  repeated 
ophthalmoscopic  examinations,  and  also  by  the  measurement  of  the  pressure 
of  the  cerebrospinal  fluid  at  lumbar  puncture  by  means  of  the  spinal  mer- 
curial manometer.  If  there  are  definite  signs  of  a  marked  increase  of  the 
intracranial  pressure,  sueh  as  an  edematous  blurring  of  the  details  of  the 
optic  disks  and  twice  the  normal  pressure  of  the  cerebrospinal  fluid  and 
even  more,  whether  the  medullary  compression  signs  of  a  lowered  pulse-rate 
and  Cheyne-Stokes  respiration  are  present  or  not,  then  I  believe  an  early 
relief  of  this  increased  intracranial  pressure  by  means  of  a  simple  subtem- 
poral decompression  and  drainage  is  advisable  before  the  patient  reaches 
the  dangerous  stage  of  extreme  medullary  compression  and  even  edema, 
and  thus  the  collapse  of  the  medulla  itself.  If  an  operation  is  postponed  in 
these  patients  until  a  '^choked  disk"  occurs,  then  the  ideal  time  for  operation 
w^ill  have  been  lost,  and  it  is  then  very  doubtful  whether  the  patient  will 
recover;  besides,  should  the  patient  having  had  high  intracranial  pressure 
recover  without  an  operation  or  at  best  a  very  late  operation,  then  the 
danger  of  post-traumatic  conditions  is  very  great  indeed.  These  conditions, 
due  to  a  prolonged  increase  of  the  intracranial  pressure,  are  persistent  head- 
ache, an  emotional  instability  of  either  the  excited  or  the  depressed  type, 
mental  and  physical  lassitude  and  early  fatigue,  and  in  rare  eases  even  epi- 
lepsy in  its  various  forms.  It  is  evident,  therefore,  in  patients  having 
cranial  injuries,  that  it  is  most  important  to  establish  the  presence  or  abstmce 
of  an  increased  intracranial  pressure — it  matters  not  whether  that  pressure 
is  or  is  not  due  to  hemorrhage  or  cerebral  edema — and  that  repeated 
ophthalmoscopic  examinations  are  of  the  greatest  aid  in  facilitating  an 
accurate  diagnosis  and  the  early  treatment  of  the  condition.  Besides  the 
conditions  already  mentioned,  there  are  still  other  intracranial  lesions  in 


THE  SIGNS  OF  INTRACRANIAL  PRESSURE  6i 

which  an  ophthalmoscopic  examination  is  of  the  greatest  importance:  in 
cases  of  the  various  forms  of  meningitis,  as  an  aid  in  differentiating  the 
types  of  apoplexy,  and  a  most  important  function  in  so  many  conditions — 
the  presence  of  a  negative  fundus. 

In  view  of  these  considerations,  therefore,  it  is  essential  that  careful  and 
repeated  ophthalmoscopic  examinations  of  the  fundi  be  made,  as  they  are 
of  the  greatest  importance  in  the  differentiation  of  many  intracranial 
lesions;  that  the  signs  of  moderate  intracranial  pressure  should  be  recog- 
nized, and  that  it  should  be  realized  that  ** choked  disks**  occur  only  as  an 
advanced  result  of  high  and  prolonged  intracranial  pressure,  and  rarely 
in  patients  having  brain  injuries ;  that  the  measurement  of  the  pressure  of 
the  cerebrospinal  fluid  at  lumbar  puncture  by  means  of  the  spinal  mercurial 
manometer  is  the  most  accurate  means  of  determining  the  intradural  pres- 
sure; and  lastly,  the  intelligent  use  of  the  ophthalmoscope,  especially  the 
direct  method,  should  be  much  more  intensively  studied  in  the  medical 
schools  and  in  the  hospitals  than  it  is  at  present. 


CHAPTER  VI 


Intracranial  Pressure  as  Measured  nr  the  Spinal  Mercurial 
Manomktek  at  Lumbar  Puncture 

Until  three  years  ago  the  ophthaimoscopic  examination  was  considered 
the  most  satisfactory  method  of  detenuining  the  presence  or  not  of,  and 
the  degree  of,  an  irierea.sed  intracranial  pressure;  during  the  past  three 
years  the  significance  of  the  pressure  of  the  eerebrospinaJ  fluid  and  its  accu- 
rate registration  by  means  of  the  spinal  mercurial  manometer  have  been 
so  (h»veh)ped  that  the  ophthalmoscopic  findings,  unless  the  increased  intra- 
cranial pressure  is  of  sufficient  degree  to  produce  the  condition  of  *'  choked 
disks''  (a  rare  observation  in  these  patients  having  brain  injuries),  are 
merely  indicative  of  intracranial  pressure,  whereas  the  findings  of  the  spinal 
mercurial  manometer  are  not  only  eonfirmatx)ry,  but  the  degree  of  increased 
intracranial  pressure  ca»i  be  most  aceurately  established.  The  most  prac- 
tical of  these  instniinents  is  the  one  devised  by  Landoii;  it  is  similar  to  a 
blood-pressure  apparatus  (Pig.  15)  and  there  is  no  risk  to  the  patient  other 
than  that  of  a  luuibar  puncture  which  m  practically  nil  when  properly 
p(»rf(>nned.  It  is  esHcntiaf  for  an  accurate  measurement  of  the  pressure  that 
th(»  patient  should  In*  lying  (|iiietly  upon  his  side  with  the  median  line  of  J 
the  head  \ipon  an  exact  level  with  the  spinal  canaL  (If  the  physician  is  " 
riglit -handed,  then  it  facilitates  tiie  insertion  of  the  puncture  needle  if  the 
patient  lies  upon  the  left  side.)  The  thighs  and  knees  should  be  flexed  upon 
tlu»  cliest  with  the  head  and  neck  bent  forward  so  that  the  knees  almost  touch 
tlie  luMid ;  an  assistant  facing  the  patient  and  putting  his  right  arm  about 
the  patient  \s  neck  and  his  left  arm  under  both  knees  can  easily  approximate 
tiiesi*  parts  and  at  the  same  time  hold  the  back  of  the  patient  at  the  edge  of 
the  betl  and  at  right  angles  to  it;  in  the  manner  of  forcibly  **arching-'  the 
liuubar  regiiui.  tlu^  spinous  processes  are  diverged,  the  intervertebral  spaces 
widcneil  aiul  thus  the  insertion  of  the  puncture  needle  is  not  a  difficult  one; 
either  the  mid-line  nuiy  be  used  so  that  the  needle  is  thrust  directly  at 
right -angl(»s  into  the  spinal  canal,  or  if  it  is  desired  to  avoid  the  interspinous 
liganuMits.  then  the  needle  may  be  inserted  just  below  and  lateral  to  ihe 
midline  ^1  e!n.)  and  then  slightly  obli(|uely  upward  until  it  enters  the 
spinal  eaiu\l.  (In  very  nniseular  adults  the  latter  method  of  insertion  may 
be  advisable,  but  it  is  not  neci^ssiiry  and  particidarly  iu  children:  I  have 
never  seen  any  ill-etTeets  from  a  huubar  ]uuu*ture  in  the  mid-line,  and  it 
n^dly  nuikes  little  ditTeivnce  which  route  is  used  :  at  times  owing  to  abnormal 
bo!iy  eo!iformation  or  in  patients  whose  backs  cannot  be  satisfactorily 
**anduHb**  tlien  the  performance  of  a  successful  pinicture  may  be  most 
difficult :  either  nuite  nuiv  be  used,  and  a  number  of  attempts  may  be 
ncivssiiry  befon^  the  spinal  canal  is  entered ;  it  is  exceediuirly  rare,  how- 
ever, for  a  huuKnr  punctiuv  !iot  to  Iv  pv^ssil^le  in  tiu^se  traunuuie  patients. "^ 
A  g\M\eral  anesthetic  is  never  necess;iry.  and  it  is  oidy  in  the  oceasioiuil 
ivitient  that  even  Uval  anesthesia  is  ailvisabU^ — the  errect  being  more  of  a 
|v^yehic  one  than  a  less<uung  of  the  skin  prick,  which  is.  in  reality,  little  more 
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painful  in  this  area  of  the  back  than  the  pulling  of  a  hair  or  a  pinch  of  the 
skin;  if,  however,  a  local  anesthetic  must  be  utilized,  then  the  freezing  appli- 
cation  of  ethji-ehloride  can  be  used  or  a  weak  novocaine  solution — and,  of 
almost  equal  value  for  tJiese  patients,  merely  sterile  water  hypodermicaily  ^ 
itt  babies  and  children,  any  procedure  of  local  anesthesia,  and  especially 
h^T^odermically,  is  more  terrifying  to  the  patient  than  the  puncture  itself,  so 
that  local  anesthesia  for  lumbar  puncture  is  never  willingly  advised. 

The  site  of  election  for  the  lumbar  puncture  is  the  fourth  lumbar  inter- 
space— ^alniost  on  a  level  with  the  crest  of  the  iliac  bones;  at  times  the  verte- 
bral interspace  between  the  third  and  fourth  spinous  processes  is  a  more 
satisfactory  approach  to  the  spinal  canal,  but  a  lumbar  puncture  should  not 
be  made  between  the  second  and  third  lumbar  vertebrEe,  for  fear  of  injuring 
the  terminal  portion  and  filaments  of  the  spinal  cord,  which  may  be  ab- 
normally low;  in  children  and  babies,  especially,  the  puncture  should  be 


Fro.  Ij, — Tho  t^f'in  il  M'rr-uriiil  Manom^^N^r,  rfinMiistinu  vi  n  L''t*haj>ed  lube  cunLaiiijnK  tnercnry  to 
the  Icvei  of  BCTO  fin  \]>t:  rici^rcrt^i  achlc  of  f-ubip  millimetreajj  thi«  Junib&r  puntture  necdli?,  aft^r  ihe  with- 
drftwij  of  ite  («tyl**t,  hfld  betro  rcmnectfd  withi  tho  rubber  tubing  of  oiio  nrm  fjf  thn  inercurial  tube.  The 
nnrmiriry  etiuipment  of  a.  sm&U  piece  of  et^rilc  cotton  or  Ratiso  and  tincture  of  irMiinf^  fur  the  oAfjytimt  Wid 
whenever  naviniibie'  lor  locaJ  aiicsthesiA  the  fiolutiDn  of  ethyl  chlDride  or  a  weak  novucoiue  mixtiire. 

limited  to  the  fourth  lumbar  interspace  between  the  fourth  and  fifth  spinous 
processes  as  the  end  of  the  spinal  cord  may  be  as  low  as  the  fourth  lumbar 
vertebra  before  it  makes  its  normal  ascent  as  the  child  grows  older  to 
become  stationary  at  about  the  iniddh*  of  the  second  vertebra. 

During  the  past  three  years,  the  following:  technie  has  been  used  in 
over  eleven  hundred  lumbar  punctures;  the  patient  lyiny:  upon  his  left  side 
and  being  ** doubled  up''  by  an  assistant,  so  that  the  back  was  ''arched'' 
by  the  knees  bein^  approximated  to  the  head,  a  small  area  of  the  spine,  about 
one  silver  dollar  in  size,  is  painted  with  iodine  sohitinn.  between  the  fourth 
and  fifth  spinous  processes — rouorhly  on  a  level  with  the  iliae  crests  (Pi^.  16) . 
The  operator's  riprht  thumb  and  forefiufrer  may  be  also  painted  with  iodine 
to  minimize  the  risk  of  infection  in  haudliup:  the  puneture  needh\  and  yet 
this  is  not  necessary^  as  the  point  and  sbtift  of  tho  needle  should  never  be 
touched,  and  it  is  thus  possible  to  insert  the  puncture  needle  without  touch- 
ing any  portion  of  it  other  than  the  hilt.  (This  care  in  not  touchinjg:  the 
point  and  shaft  of  the  puncture  needle  is  a  mueb  safer  precaution  than  the 
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use  of  sterile  gloves  for  hands  which  are  not  surgically  eleauaed ;  the  operator 
may  thus  consider  himself  ** clean/'  the  puncture  needle  be  handled  care- 
lessly and  the  possibility  of  an  infection  greatly  iuereased.  Sterile  gloves 
in  theuiselvcs  do  not  render  tlie  hands  sterile,  and  if  they  are  used,  then  the 
hands  should  be  serubbed  with  ijreen  soap  and  water  and  made  surgically 
clean  in  the  routine  manner.)  It  is  usually  pos,sible  to  know^  when  the  punc- 
ture needle  reaches  and  passes  through  the  dura,  owing  to  the  slightly 
inereased  resistance  to  the  point  of  the  needle ;  the  stylet  is  now  withdra%vn 


Fuj.  In^^The  III  mbttf  puncture  iieoi  lie  iriiMrii^l   iurmfju'  sjujitil  mtiii  a  jf  h  rhc  inautnii 

<»tcrr  ihr  Mpinal  prpasur*'  rrwiators  in  this  imUeni  a  iMr-icht  i»f  IL'  iwin.  ^n  ...i  x  x.  >  i  ..^  piitiicut  Lh  Jying 
auictly  ur«)U  tlii*  left  ftulf  — iKp  nke4ijiii  line  of  ihe  heaJ  bf^iintf  ii(ir>n  a  levr.4  \Mih  thf  epinfiJ  r^miil  Th<> 
skin  ()ver  the  nren  of  tlu*  inscrtMii  of  this  n<^edlo,  bei*ecii  the  ith  and  Mh  lumbar  vcrtebrw.  has  beeo  r>auit*^d 
«rilh  iodine  for  the  ascpctta. 

— great  care  being  used  not  to  tnueh  its  point  nr  sbaft  or  to  lay  it  down, 
and  in  this  manner,  if  the  cerel>rospinal  fluid  does  not  flow  from  the  needle, 
then  t!ie  stylet  may  be  rejdaued  siitVly  and  the  puncture  needle  inserted 
farther  or  moved  gently  up  and  down  and  lateriilly  nntii  tlie  fluid  appears 
at  its  lumen;  it  is  possible  at  times  for  a  small  piece  of  tissue  or  a  nerve 
filament  of  tlie  eauda  equina  to  bloek  the  inner  bmten  of  the  needle  by 
the  suction  of  the  eerebrospinal  fluid  as  it  !i*^Lrins  to  flow  fhrou*,di  the 
needle,  and  in  this  manner  the  eerel)rospinal  fluid  is  prevented  from 
escaping;  gently  movin*r  the  needle,  however,  usually  sufflees  to  remove  this 
hhiekage.  If  one  of  the  plexus  of  veins  within  the  spinal  eanal  is  penetrated, 
blood  may  escape  from  the  needle  and  continue  to  flow  ufitil  the  needle  is 
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blocked;  it  is  usually  wiser  to  attempt  anotlier  puncture  by  withdrawing 
the  needle,  not  out  from  the  skin,  but  only  from  the  dura!  sac  and  then  re- 
inserting it  at  another  point ;  very  frequently  clear  cerebrospinal  fluid  may 
thus  be  obtained.  In  some  eases,  however,  when  it  is  doubtful  whether  there 
is  really  free  blood  in  the  cerebrospinal  fluid  or  not,  it  is  usually  wiser  to 
perform  another  lumbar  puncture  several  hours  later.  The  important 
observation  to  be  obtained  in  these  traumatic  patients,  however,  is  the  pres- 
ence or  not  of  a  marked  increase  of  the  intracranial  pressure  and  the  appear- 
ance of  free  blood  in  the  cerebrospinal  fluid  m  really  of  little  importance — 
especially  in  so  far  as  the  treatment  of  the  patient  is  concerned. 

The  dura!  sac  having  been  pierced  by  the  puncture  needle,  the  st}4et 
is  now  withdrawn  and  the  stop-cock  turned  so  that  the  cerebrospinal  fluid 
can  flow  into  the  sterilized  rubber  tubrn"^  connectingr  the  puncture  needle 
with  the  mercurial  U-tube  of  the  spinal  manometer.  With  the  patient  lying 
perfectly  fpiiet,  the  median  line  of  the  head  being  upon  a  level  with  the 
spinal  canal,  and  the  2ero  reading  of  the  mercury  of  the  manometer  at  a 
level  with  the  spinal  canaL  the  pressure  of  the  cerebrospinal  fluid  can  now 
be  registered — the  lowest  level  of  fluctuation  of  the  mercury  being  con- 
sidered the  pressure.  If  the  patient  is  perfectly  quiet  with  normal  regular 
respiration,  then  there  is  practically  no  corresponding  rinc  and  fall  of  the 
mercury  reading,  but  if  the  patient  should  be  struggling  or  crying,  as  in 
children,  then  the  reading  of  the  manometer  should  not  be  recorded  until 
the  patient  is  as  quiet  as  possible — and  then  the  lowest  level  of  the  mer- 
cury considered  as  representing  the  approximate  pressure  of  the  cerebro- 
spinal fluid.  Ijider  a  general  anesthetic,  if  the  patient  is  not  perfectly  quiet 
and  breathing  normally,  the  pressure  of  the  cerebrospinal  fluid  as  regis- 
tered by  the  spinal  mercurial  manometer  may  be  increased  2-5  mm.,  and  this 
should  be  deducted  from  the  lowest  reading  of  the  mercurial  level. 

The  normal  pressure  of  the  cerebrospinal  fluid  as  registered  at  lumbar 
puncture  by  the  spinal  mercurial  manometer  varies  from  5-D  mm.  in  adults 
and  4—8  mm.  in  children  (approximately  16-30  drops  per  minutel  ;  1  or  2 
mm.  has  been  obtained  in  patients  in  severe  shock,  and  frequently  in  chil- 
dren having  an  agenesis  or  lack  of  development  of  the  brain  associated  or 
not  with  the  condition  of  microcephalus. 

After  the  pressure  of  the  cerebrospinal  fluid  has  been  accurately  re- 
corded, if  it  is  desired  (and  it  usually  is)  to  remove  a  small  quantity  of  the 
fluid  for  examination  (Wasscnnann  test,  cell  count,  glolmlin  content  and 
colloidal  gold  reaction),  then  the  rubber  tube  can  be  easily  detached  from 
the  manometer  and  the  cerebrospinal  fluid  allowed  to  flow  slowly  into  one  or 
more  sterile  test-tubes.  Not  more  than  5  c.e.  should,  as  a  rule»  be  withdrawn 
^and  particularly  is  this  tme  in  patients  having  a  very  hijrh  pressure  due 
to  intracranial  tumor  formation  or  large  intrHcranial  hemorrhage;  the  danger 
of  the  medulla  being  forced  down  into  the  foramen  magnum  and  directly 
compressed  and  *'  collared,"  as  it  were,  l\y  the  sudden  lowering  of  the 
pressure  of  the  spinal  canal  should  always  be  remembered  ;  this  risk  is  slight 
and  never  occurs  if  the  lumbar  puncture  is  properly  per  formed — that  is, 
not  more  than  5  c.c.  being  removed  (and  no  larger  quantity  is  ever  neces- 
sary to  be  withdrawn  for  examination)  and  the  fluid  being  permitted  to 
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escape  very  slowly  and  not  rapidly  in  spurts;  firm  compression  upon  the 
rubber  tube  easily  regulates  the  rate  of  flow.  When  these  two  precautions 
are  observed  these  medullary  complications  never  occur  as  a  result  of 
lumbar  puncture;  during  the  past  seven  years  in  this  department  and  clinic, 
over  1600  lumbar  punctures  were  performed,  and  in  only  three  patients  did 
this  medullary  complication  happen,  and  in  each  case  the  lumbar  puncture 
was  performed  by  an  inexperienced  interne  who  held  the  erroneous  belief 
that  the  purpose  of  the  puncture  was  to  remove  as  much  of  the  cerebrospinal 
fluid  as  possible  and  in  this  manner  lower  the  extreme  intracranial  pres- 
sure :  two  of  these  patients  had  an  intracranial  tumor  (one  being  subten- 
torial)  and  the  third  patient  having  the  condition  of  internal  hydrocephalus; 
each  of  these  patients  died  within  six  hours  aft^r  the  lumbar  puncture  from 
the  si<rus  of  acute  medullary  compression  and  an  autopsy  revealed  in  each 
case  the  direct  medullary  compression  of  the  surrounding  collar  of  the 
foramen  magnum,  and  thus  constricting  the  medulla  in  its  middle  portion ; 
upon  post-mortem  hardening  the  medulla  in  situ,  the  characteristic  furrow 
aud  groove  of  the  compressed  rim  of  the  foramen  magnum  was  easily  demon- 
strable. If  subtentorial  lesions  are  excluded  and  the  intracranial  pressure 
is  not  liigh,  then  there  is  little  or  no  danger  in  allowing  a  large  quantity 
of  cerebrospinal  fluid  to  escape;  this  is  not  necessary  nor  advisable  for 
diagnostic  purpases,  and  it  is  only  as  a  therapeutic  measure  in  mild  cases  of 
cerebral  edema  ('*wet"  brain)  following  brain  injuries  and  toxic  and  infec- 
tious conditions,  such  as  chorea,  delirium  tremens,  uremia  and  diabetic 
cases  and  in  the  preliminary  stages  of  meningitis  and  meningeal  irritation 
(nieningismus)  ;  in  these  conditions,  frecpiently  repeated  lumbar  punctures 
with  the  removal  of  a  larger  (juantity  of  cerebrospinal  fluid  each  time  will 
usually  lessen,  if  only  temporarily,  the  severity  of  the  intracranial  symptoms 
jnul  signs  and  may  thus  facilitate  the  recovery  of  the  patient.  The  value  of 
these  therapeutic  lumbar  punctures,  however,  has  not  definitely  been 
established  in  these  conditions,  since  the  number  of  cases  reported  is  com- 
[)aratively  small  and  not  conclusive. 

Upon  withdrawing  the  puncture  needle,  the  area  of  skin  painted  with 
iodine  solution  is  rubbed  with  alcohol  and  a  small  sterile  gauze  pad  applied 
and  held  in  place  by  two  small  strips  of  adhesive  plaster.  It  is  usually 
advisable  for  ambulatory  adult  patients  to  remain  in  bed  for  at  least  twelve 
hours  following  the  lumbar  puncture ;  naturally,  patients  having  acute  brain 
injuries  are  confined  to  their  bed,  but  it  is  not  very  exceptional  for  them  to 
be  walking  about  or  to  be  desirous  of  even  being  out  of  bed.  In  children, 
however,  unless  the  intracranial  condition  is  an  acute  one,  it  is  not  so 
essential  for  them  to  remain  in  bed  longer  than  several  hours  at  most.  The 
ideal  time  for  performing  the  test  is  at  night,  so  that  the  patient  may  sleep 
as  usual  and  by  morning  any  symptomatic  effects  of  the  puncture 
have  usually  disappeared. 

The  headache  of  greater  or  less  severity  which  may  follow  a  lumbar 
])iincture  usually  occurs  in  the  presence  of  an  increased  intracranial  pres- 
sure and  when  more  than  5  c.c.  of  the  cerebrospinal  fluid  have  been  rapidly 
removed,  and  only  occasionally  if  no  fluid  or,  at  most,  less  than  5  c.c. 
have  been  carefully  and  slowly  withdrawn.     It  does,  however,  occur  at 
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times  even  when  110  fliutl  has  been  allowed  to  escape  and  when  \hv  puncture 
was  made  merely  to  estimate  the  dcfrree  of  pressure  ;  the  various  explanations 
for  this  so-called  *'  lumbar  puncture  headaebe''  are  not  entirely  satisfactorj^ ; 
whether  it  results  from  a  meningeal  irritation,  an  intracranial  circulatory 
disturbance,  a  teraporary  increase  of  the  secretion  of  the  cerebrospinal 
flu.id  or  a  continued  h^akage  of  the  fluid  through  the  puncture  opening  of 
the  spinal  dura  (McRoberts),  and  thus  tending  to  produce  a  ''dry'"  condition 
of  tbe  brain  and  to  pennit  its  resting  upon  the  base  of  the  skidl,  is  not 
definitely  known. 

The  purpose  of  tbe  lumbar  puncture  is  two-fold:  first,  a.s  an  aid  in  the 
diagnosis  of  the  cei-ebrospinal  lesion,  and  second,  as  a  therapeutic  measure 
in  selected  conditions  atTecting  the  cerebrospina!  system.  As  a  diagnostic 
aid  the  liunl>ar  puncture  makes  it  possible  for  the  pressure  of  the  cerebro- 
spinal fluid  to  be  recorded  accurately  by  the  spinal  mercurial  manometer, 
and  tbiis  tbe  degree  of  intracranial  pressure  be  ascertained  for  numerous 
lesions,  and  a  small  quantity  of  the  fluid  itself  can  also  be  removed  at  the 
same  time  for  the  various;  laboratory  tests,  such  as  tbe  Wassermann  (luetic 
infections),  cell  count  (acute  and  chronic  infectious  and  inliammatory 
conditions),  globulin  content  (tumor  formations),  colloidal  gold  reaction 
(paresis),  etc.  It  is  important  to  ascertain  the  degree  of  increased  intra- 
cranial pressure  in  tbe  following  conditions,  in  order  that  tbe  approximate 
treatment  be  instituted  as  early  as  possilde :  acute  and  ebronic  brain  injuries 
in  adults,  children  and  new-lforn  babies,  suspected  intracranial  tunioi-s, 
hydrocephalus  of  either  the  internal  or  tlie  external  type,  and  the  numerous 
toxic  and  infectious  cerebrospinal  conditions,  especially  meningitis  in  its 
varioim  forms,  and  the  se%'ere  tyjie  nf  cerebral  edema  occurring  in  uremic, 
diabetjes  and  alcobt^lisuL 

The  therapeutic  value  of  rep<*ated  lumbar  punctures  and  removal  of 
varj'ing  amounts  of  the  cerebrospimU  fluid  in  intracranial  c(jnditions  asso- 
ciated with  cerebral  edema  (*'wet''  brain)  has  not  been  d<  finitely  estab- 
lished;  in  this  series  of  brain  injuries,  with  and  witbout  a  fracture  of  tbe 
skull,  there  has  been  a  number  of  patients  in  whom  the  intracranial  pressure 
has  been  increased  with  and  without  the  presence  of  free  blood  in  tbe  cere- 
brospinal fluid  and  yet  tbe  pressure  was  not  sufficiently  high  to  warrant  the 
cranial  operation  of  decompression  and  drainage;  yet,  in  order  to  diminish 
this  increased  intracranial  pressure,  lessen  the  symptonLS  of  heatlacbe,  dizzi- 
ness and  nausea,  and  the  signs  of  stupor,  restlessness,  and  thus  improve  the 
general  condition  of  the  patient  and  facilitate  an  early  and  complete  recov- 
ery, repeated  daily  lumbar  punctures  with  removal  of  15-20  c.c.  of  cere- 
brospinal fluid  were  performed,  and  it  was  very  impressive  to  observe  in 
each  of  these  selected  patients  an  almost  immediate  improvement ;  usually 
lumbar  punctures  upon  four  or  five  suecessive  days  were  necessary  in  order 
to  lessen  the  pressure  permanently — the  patient  each  time  experiencing  such 
a  marked  relief  of  headache  and  dizziness  that  the  slight  monierjtary  pain  nf 
the  lumbar  puncture  itself  was  welcomed  because,  as  the  patient  so  fre- 
quently reiterated,  **I  feel  so  much  better  almost  immediately."  Tt  was 
also  interesting  and  instructive  to  observe  the  hnvering  of  the  pressure  of 
the  cerebrospinal  fluid  which  was  usually  registered  hrfore  it  was  permitted 
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to  escape,  being  12,  14,  or  even  16  mm.  of  meRniry,  and  then  after  with- 
drawing 15-20  c.e.  the  pressure  now  niigrht  be  otily  8,  10  or  12  mm,,  respec- 
tively;  at  the  same  time,  the  ophthalmoseopie  examinati(m  before  the  lumbar 
puncture  and  revealing  dilated  retinal  veins  and  an  edematous  blurring  of 
the  nasal  margins  of  the  optie  disks,  would  frequently,  within  four  hours 
after  the  puncture  and  removal  of  15-20  c.c,  of  eerebrospinal  fluid,  disclose 
almost  clear  and  distinct  nasal  margins  of  the  optie  disks  and  the  retinal 
veins  less  dilated  than  before  the  puncture ;  this  lessening  of  the  intracranial 
pressure  as  revealed  by  the  ophtlialmoseope  rarely  continued  longer  than 
ten  or  twelve  hours,  when  the  retinal  veins  gradually  became  more  and  more 
enlarged  while  the  nasal  margins  of  both  optic  disks  became  less  distinct 
until  they  were  finally  obscured  entirely  by  the  edema;  at  times  even  the 
temporal  margins  were  blurred  for  several  hours  as  though  the  removal  of 
the  cerebrospinal  fluid  at  lumbar  puncture  had  temporarily  at  least  resulted 
in  an  increase  of  the  intracranial  pressure  by  stimulating  the  secretion  of 
the  eerebrospinal  fluid ;  this  latter  observation^  however,  was  made  in  only 
a  small  number  of  the  patients.  This  method  of  lessening  the  increased 
intracranial  pn^s-sure  following  lirain  injuries  should,  however,  only  be  used 
in  selected  patients,  in  whom  the  pressure  of  the  cerebrospinal  Huid,  as 
revealed  by  the  ophthalmoscope  and  the  spinal  mercurial  manometer,  is 
known  to  be  only  mildly  ioereased;  it  would  be  distinctly  daUL'^erous  as  well 
as  inade^puite  for  those  patients  having  a  high  intracranial  pi'essure  if  more 
than  the  nasal  halves  of  the  optic  disks  were  obscured  by  edema  and  the 
spinal  mercurial  manometer  ix^gistered  a  pressure  of  the  cerebrospinal  fluid 
being  above  16  ram.;  in  these  piitients  repeated  lumbar  jrunrturcs  and 
removal  of  large  nmounts  of  eert^bi-ospinal  tinid  niiglit  cause  an  innnediate 
medullar}"  compression  and  even  a  metiuHary  edema  be  precipitated  as  the 
result  of  direct  pressure  of  the  rim  of  the  fonimeu  magnum;  a-s  a  nde, 
not  more  than  5  c.c.  of  cerebrospinal  fluid  should  be  reiuuved  at  lumbar 
puncture  for  diagtiostic  purpose's  and  no  therapeutic  attempt  made  to 
lessen  the  intracranial  pressure  if  the  o[>btbalinoseoj)ic  and  spiiml  manometric 
tests  have  disclosed  a  high  intracranial  pressure. 

The  lumbar  puncture  is  of  the  greatest  diagnostic  value  as  an  aid  in 
diflrerentiating  the  various  kinds  of  cerebral  spastic  iiaralysis  occurring  in 
eliildren.  It  is  now  definitely  established  that  the  coiulition  of  cerebral 
spastic  paralysis  with  and  without  marked  mental  impairment  ami  com- 
monly known  as  Little's  disease,  is  due  to  one  of  three  causes:  first,  a  lack 
of  development  of  the  cerebral  tissues,  and  naturally  there  can  be  no  increase 
of  the  intracranial  pressure,  which  is  always  ascertaiTicd  to  be  negative 
by  the  ophthalmoscopic  and  spinal  manometric  tests  an<l  tlu^refore  not 
amenable  to  any  cranial  operative  procedure;  secondly,  a  meningitis  and 
meningo-eneephalitis — a  destructive  process  of  varying  dejrree  of  the  cortical 
nerve  cells  and  not  to  be  benefited  by  an  crnninl  operative  procedure,  unless 
the  intracranial  pressure  is  markedly  increasrd  as  o  resrdt  of  a  sreondao^ 
external  hydrocephalus  due  to  the  blockage  at  the  stonmta  of  exit  of  the 
cerebrospinal  fiuid,  and  in  these  latter  selected  patients  ordy  may  the  eondi- 
tion  be  improved  and  the  associated  conndsitiiis  lessened  by  the  op^^ration  of 
cranial  decompression  and  drainage ;  according  to  the  degnu*  of  \i\ockBq:f^ 
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of  the  cerebrospinal  fluid  and  therefore  of  the  resulting  external  hydro- 
cephalus are  the  sig:ns  of  an  increased  intracranial  pressure  revealed  by  the 
ophthalmoscopic  aod  spinal  manometrie  tests  which,  together  with  the  his- 
tor3'  and  assoeiated  or  not  with  convulsive  seizures,  form  a  fairly  typical 
picture;  those  patients  in  the  group  due  to  toxic  and  infectious  conditions 
producing  cerebral  thrombi  and  emboli  naturally  do  not  cause  an  increase 
of  the  intracranial  pressure  since  a  localized  cerebral  atrophy  results;  and 
lastly,  and  a  most  common  cause  of  cerebral  spastic  paralysis  in  children  is  an 
intracranial  hemorrhage  at  or  near  the  time  of  birth;  the  hemorrhage  is  al- 
most always  a  supracortical  one — ^rarely  within  the  cortex  itself — and  thus  the 
cortical  nerve  cells  are  not  destroyed  but  merely  functionally  impaired  by  the 
pressure  of  the  overlying  hemorrhage  and  the  development  of  a  secondary 
external  hydrocephalus  as  a  result  of  the  blockage  of  the  stomata  of  exit 
of  the  cerebrospinal  fluid  in  the  cortical  veins,  sinuses,  etc, ;  these  are  the 
patients  having  an  increased  intraerauial  pressure  as  revealed  by  the  oph- 
thalmoscope and  the  spinal  mercurial  manometer,  whose  historj^  is  most 
frequently  one  of  diflRcult  labor  at  a  full-term  birth  with  and  without  the 
use  of  instruments  and  assoeiated  or  not  witli  convulsive  seizures ;  they  are 
usually  first  children;  unless  an  early  lumbar  puncture  is  performed  to 
ascertain  the  presence  of  blood  and  an  increased  pressure  and  the  true  con- 
dition of  the  brain  injury  recognized,  the  spasticity  of  the  legs  or  arms 
may  not  be  obser\^ed  until  the  child  is  seven  and  even  nine  months  of  age; 
the  child  is  retarded  l->oth  mental h^  and  physically — does  not  hold  its  head 
up  nor  attempt  to  sit  up  or  walk  until  months  after  it  should,  and  at  the 
same  time  the  mentality  is  delayed  so  that  these  children  lieeome  not  only 
physically  but  mentally  impaired.  The  ideal  time  for  the  relief  of  the 
increased  intracranial  pressure  in  these  patients  is  as  soon  as  jwssible  after 
birth— when  the  hemorrhage  can  be  drained  in  Huid  form  either  by  repeated 
lumbar  punctures  daily  or  by  the  cranial  decompression  and  drainage;  if 
the  true  intracranial  condition  is  not  recognized  within  several  days  after 
birth,  then  the  decompression  and  drainage  should  be  performed  as  early 
as  possible  in  order  to  lessen  the  cortical  compression  aiul  thereby  permit 
a  normal  cerebral  development  both  mentally  and  physically. 
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The  Treatmi^n'T  of  Buain  Inji:kii:;s  with  and  without  a  Practtre 

OF  THE  Skull 

General  Con lidcrat tons. — For  many  years,  the  routine  treatment  for 
brain  injuriow,  <jr  rnffjrr  the  ?if>-eaM(*d  **frantures  of  the  skull/'  whether  of 
the  base  or  of  tlu'  vault,  has  been  tbe  exi)eetant  palliative  one;  that  is*  an 
iee-ba^:  to  tht^  liead,  viK^^rrjuK  eatharsig,  lltjuid  diet,  and  absolute  rest  and 
(|uiet,  niorpbia  hein*^*'  adniiiiiHtered  if  neceasary.  Practically  all  patients 
having:  fractures  of  t!i<*  base  were  thus  treated— it  being  thought  that 
nothing  (»ls(»  eould  be  done  fnr  mieh  patients;  the  mortaltty  was  high — more 
than  50  per  cent,  Even  depressed  fruetiires  of  the  vault,  unless  there 
were  localized  nigtiw  (jf  cerebral  eompresj^ion,  were  frequently  treated  in 
the  same  nunmer. 

Naturally,  llu^  f>aticri(H  luiving  simple  eoucussiau  aud  the  mild  e*^ii- 
ditions  of  brain  injuries  with  and  without  a  fraetnre  of  the  skull — ^and  I 
b(»lit»\t»  that  nuiny  eases  of  fracture  uf  the  skull  are  overlnoked  on  aecount 
of  tluMr  comparalivcly  trivial  symptouis  ami  sitrns — have  been,  and  are 
biMUg.  tnNited  suct*essfully  by  this  expectant  palliative  method;  it  is,  how- 
ever, in  those  patients  having  brain  injuries  with  and  without  a  fracture 
oT  the  sk\dl.  wbi:tber  of  the  base  or  of  the  vault  atul  with  or  without  a 
depression  of  frninnents,  in  whom  therr  are  marked  signs  of  an  inereaserl 
intracranial  pressure  fbat  this  expectant  palliative  treatment  is  not  suffi- 
cient, luid  a  m»u^e  efTective  inelhotl  of  lowering  this  luereased  intracranial 
p^^ssure  is  esseiUiul 

Within  tbe  last  few  year^,  a  not  able  advance  has  been  made  in  the 
treatment  of  these  patients.  U  is  not  so  much  a  tjuestiou  of  aseertainiug 
the  pivsonce  anii  s\u^  of  The  fraeturi^  (unle^js  it  is  a  depressed  fracture  of  the 
vault "».  but  nU her  of  tlnding  out  whether  there  is  or  is  not  an  hierea-sed 
intracranial  pivssuiv.  and  if  there  is,  then  direct imr  the  treatment  toward 
a  lowering  of  this  abnormal  ]^n^ssnre.  For  this  reason  the  measurement 
of  the  ptvssure  o(  the  i'crebroN]Mna]  t^iiid  at  hiinl^ar  ]MHu*t\ire  by  means  of 
the  spinal  mercurial  manometer  >h<v/.M  b^  rt^ji^-i'T-  1.  and  also  eareful 
ophthalmoscopic  e\an\inatiiM\s  sliould  l^^  inavlr*  \\\  ^ :. -1.  ]\itient  in  order 
to  observe  tlie  earl\  sii:n>»  of  an  iiurea^-i  i!i*r;i  !\:!i:./.  ^^ivv^nre  a]M>earing 
u\  the  f\:nili  of  tlir^  eyos.  and  e<ive:;i'.ly  ;.b.»  ;•  :1>^  t!.*ra!io-  of  tiie  optie 
nerve -the  Si>  ealK\i  optic  disk.  Th.e-^e  cluiiiirt^^  ::\  :]:-'  *::i\d\  are  the  result 
of  inenast\!  iiKnu-ranial  pr\^ss\ire.  wluther  :•  :<  it*  vx-;:-'  S..  ^|  ;.^  ♦,.  ^^  slowlv 
gr»n\iug  tumor,  to  an  intracranial  hemorrl:ai:e.  rr  !.^  a  very  e\lematous 
''s\\ol!etr*  braitt  r\^snhini:  fn>!^^  a  Vnr!^  :!:;:;!-v  w:*:;  a*:  I  \\  :*!;■-.:•  a  ::*::  'ure 
of  the  sk\;ll  It  is  this  ivri^bral  i\ienia.  !% -•;.:::_'  :::  varyiiiir  vIt  i:rerv  from 
anv  n\j\;ry  to  tlie  bnrn  -fnv:i  the  !::i"v:  -o:  ::••  !.-  :  r -::  ■::n>:o::  :^  t|>o 
\\A>rst  forms  of  vvn^bral  vSMUr^sien  aiui  !avvra:'  :: — ''':.-.'  ].:.<  lv-^:i  «  v-^r'.-'*^  k»\l 
in  tht^  ^VHst  :  in  ni\'  opinion,  it  is  the  n^v^:  ir.r.v  rv.-.-  f..  •  r  •  •--  >:  i  ri  in 
5in\'  cranial  injury.     In  mild  oas<^  only  a  >li^'h:  .::.a:a:V:.  ,  f  :h.-  rr::nal 
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Yeins  results  from  the  iiitracraiiial  pressure  due  to  this  cerebral  edema,  and 
the  veins  g^raditally  assume  their  normal  size  and  appearance  within  two  to 
four  days,  showing  that  the  intracranial  pressure  lias  been  lessened  as  the 
result  of  the  absorption  of  the  edema ;  that  is,  there  is  present  now  a  more 
normal  amount  of  iutraerania!  cerebrospinal  fluid. 

The  success  of  the  expectant  palliative  treatment  in  these  mild  cases 
(and  they  form  about  two-thirds  of  the  patients  having  brain  injuries)  is 
based  upon  the  fact  that,  by  it,  not  only  is  the  absorption  of  the  cerebro- 
spinal fliiid  increased,  but  the  amount  of  cerebrospinal  fluid  secreted  is  les- 
sened by  the  Inwerinpr  of  the  blood-pressure  and  thus  the  tendency  to  intra- 
cranial hemorrhage  is  also  lessened.  Naturally,  the  sooner  after  the  injury 
the  treatment  is  started  the  better  are  the  results  to  be  obtained. 

In  the  more  severe  eases,  however,  a  more  direct  method  of  lowering  this 
increased  pressure  is  necessary;  I  use  the  word  '^severe''  not  so  much  in 
reference  to  the  fracture  as  to  the  heijs^ht  of  the  intracranial  pressure.  These 
are  the  patients  showinf''  not  only  a  dilatation  of  the  retinal  veins  and  an 
edematous  obscuration  of  the  nasal  martrins  of  the  optic  disks,  but  also  a 
hlurrinfr  of  the  nasal  halves  of  the  opi\v  disks  and  the  more  advanced  signs 
of  intracranial  pressure  to  be  observed  with  an  ophthalmoscope  (although 
it  is  rare  for  '^choked  disks'*  to  be  observed  in  these  patients),  and  the 
spinal  mercurial  manometer  registers  the  pressure  of  the  cerebrospinal 
fluid  above  15  mm.  Such  patients  shoidd  have  a  subtemporal  decompres- 
sion and  drainage  performed  to  relieve  the  intracnuiial  pressure  as  soon 
as  possiltle  after  the  injure'.  If,  however,  the  patient  is  in  a  condition  of 
severe  shock,  so  that  its  signs  prevent^  overshadow  and  tend  even  to  conceal 
the  signs  of  intracranial  pressure,  then  all  treatment  should  be  directed 
toward  relieving  the  condition  of  shock,  and  w^hen  this  has  been  accom- 
plished, then  the  lowering  of  the  intracranial  pressure  can  be  considereLl ;  it 
is  neither  wise  nor  good  surgical  judgment  to  decompress  a  i)atient  having 
a  brain  injury  and  that  patient  is  in  severe  shock,  with  a  pulse-rate  of  110 
or  more;  if  the  patient  is  unable  to  survive  the  shock,  surely  no  o]>eration 
will  aid  him  but  will  be  merely  an  added  shock.  The  operation  itself  is  not 
a  formidable  one;  naturally,  perfect  asepsis  is  essential.  The  anesthetic 
should  be  administered  by  an  expert ;  only  too  frequently,  however,  the 
patient  is  unconscious,  so  that  an  anesthetic  is  not  required- 
Palliative  versus  Operative  Treatment. — ^In  too  many  hospitals  the 
attitude  toward  patients  having  brain  injuries  and  the  so-called  *' fractures 
of  the  skull,"  and  especially  those  of  the  base,  has  been  one  of  expectancy, 
a  policy  of  ** letting  well  enough  alone'";  unless  there  was  a  marked  depressed 
fracture  of  the  vault  and  the  signs  of  local  cortical  compression,  then  the 
usual  treatment  of  these  patients  was  an  ice-bag  to  the  head,  catharsis, 
absolute  rest  and  quiet,  and  the  general  routine  expectant  palliative  treat- 
ment was  administered;  any  operative  procedure  was  not  to  be  considered 
ujiless  the  patient  developed  signs  of  compression  of  the  medulla— slow 
puLs4?  of  50  and  lower,  irregular  respii'ation  of  the  Clieyne-Stokes  type  and 
a  blood-pressure  of  170  and  higher.  Then  and  only  then  would  an  opera- 
tion be  advised  and  perfomied,  and  with  the  usual  result — the  death  of  the 
patient.     Several  days  may  elapse  before  the  signs  of  extreme  medullary 
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compression  oeeiir,  but  onee  the  later  si^ns  of  medullary  edema  and  eollapse 
do  appear,  then  a  cranial  o]>eration  will  be  of  no  benefit  unless  to  possibly 
1  per  cent,  of  the  patients — the  others  all  die,  operation  or  no  operation. 
The  tinie  for  the  operation  of  deeompression  and  drainage  should  bo  judged 
according  to  the  general  condition  of  the  patient  and  the  amount  of  intra- 
cranial pressure  as  shown  by  the  ophthalmoscope  and  the  spinal  mercurial 
manometer^  and  not  by  the  extreme  si»rns  of  medullar>^  compression,  such 
as  a  very  low  pulse-  and  respiration-rate  and  a  high  blood-pressure.  The 
old  method  of  not  operating  until  definite  signs  of  medullary  compression 
occurred^that  is,  the  sigrns  resulting  from  the  extreme  degree  of  increased 
intracranial  pressure — accounts  for  the  high  mortality  of  operations  per- 
formed at  this  late  period,  and  justified  the  opinion  of  so  many  observers 
in  the  past  that  the  expectant  palliative  treatment  of  *' fractures  of  the 
sknir'  is  equally  successful  as  the  operative  treatment.  Patients,  however, 
shonld  not  be  permitted  to  reach  this  dangerous  condition  of  medullary 
compression,  as  its  cause  and  forerunner,  high  intracranial  pressure,  can 
now  always  be  revealed  by  the  routine  use  of  the  ophthalmoscope  and 
accurately  measured  by  the  spinal  mercurial  manometer.  Besides,  an  early 
decompression  and  drainage  will  not  only  save  the  lives  of  a  large  percentage 
of  patients  who  otherwise  would  have  died  from  medullary  compression,  but 
it  will  lessen  the  percentage  of  post-traumatic  conditions  so  frequently 
following  brain  injuries  with  and  without  a  fracture  of  the  skull :  in  the  mild 
eases,  those  vagiie  indefinite  headaches,  associated  at  times  with  dizziness, 
a  throbbing  sensation  in  the  head,  and  the  early  signs  of  fatigue,  so  com- 
monly observed  and  considered  as  *'poHt-tranmatic  neuroses**;  in  the  more 
severe  eases,  a  complete  change  of  personality^ — the  patient  becoming  either 
very  irritable  and  restless,  indulging  in  fits  of  anger  at  the  least  provoca- 
tion, and  having  so  little  self-control  that  he  is  iinable  to  hold  any  position 
permanently;  or  the  reverse,  very  much  depressed,  with  loss  of  ambition, 
a  *" happy-go-lucky/'  and  in  many  patients,  as  tlie  relatives  have  expressed 
it,  a  *'bum''  and  ^'good-for-uothing*';  epilepsy,  especially  in  the  minor 
form  of  *'peiii  mat/'  and  at  times  '*(jr(i7id  mal^' — ^is  fairly  common  after 
depressed  fractures  of  the  vault,  hut  fortunately  it  is  more  rare  following 
basal  fractures,  due,  possibly,  to  the  resulting  hemorrhage  being  more  at 
the  base  and  not  over  the  cerebral  cortex. 

8iich  has  In^en  the  record  of  my  folhvwiniz  the  histories  of  patients 
who  have  had  brain  injuries  and  the  so-called  '*fractui'es  of  the  skull," 
particularly  of  the  base,  and  have  been  treated  by  the  expectant  palliative 
treatioent  in  three  of  the  large  hospitals  in  New  York  City  during  the  decade 
of  1900-1910.  These  patients  remained  in  the  hospital  for  periods  of  two 
to  six  weeks,  and  were  almost  without  exception  discharged  as  '*weir*  or 
** cured/'  Naturally,  it  has  been  a  most  difficult  undertaking  to  locate 
these  patients,  especially  after  a  lapse  nf  five  years  and  mnre,  and  particu- 
larly since  the  vast  nuijority  of  them  were  the  usual  ambulance  patients 
of  the  poorer  classes  who  change  their  residences  almost  as  frefjuentfy  as 
the  seasons  come  and  go;  my  inability  to  locate  nun^  than  34  per  cent,  of 
them  may  thus  be  explained.  The  most  striking  thing,  however,  is  that,  of 
the  patients  found,  67  per  cent,  are  still  suffering  from  tlip  effects  of  the 
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brain  injury  and  the  '* fracture  of  the  skull'';  that  is,  they  have  not  had  the 
same  good  health  Siinee  the  aecident  as  before — the  most  frequent  complaints 
bein^  headaches  of  greater  or  less  severity,  changes  of  personality  of  the 
exalted  and  of  the  depressed  types,  a  nerv^ous  instability,  and  occasionally 
epilepsy  in  its  various  forms ;  that  is,  about  two-thirds  of  the  patients 
whom  I  was  able  to  locate  were  not  welL  It  is  for  this  reason,  no  doubt, 
that  it  h  popularly  believed  that  ''once  a  person  has  had  a  fracture  of  the  ^ 
skull,  he  is  never  the  same  person  again'';  these  statistics  would  tend  tof 
confirm  this  belief. 

The  patients  operated  upon  in  these  three  hospitals  were  chiefly  ones 
havinjr  depressed  fractures  of  the  vault;  upon  those  operated  patients  hav- 
ing *' fractures  of  the  base  of  the  skull/ ^  the  operation  was  performed  only 
upon  the  ones  showincj  signs  of  definitely  loealized  cortical  compression 
and  of  marked  medullaiy  compression  and  even  edema  itself,  and  naturally 
the  mortality  was  very  high— being  87  per  cent.  Besides,  an  extensive 
bone- flap  operation  was  frequently  perforaied  and  the  bone- flap  then 
replaced,  thus  lessening  and  even  preventing  the  benefits  of  a  decompres- 
sion;  in  some  patients,  the  dura  was  not  openf^d,  and,  therefore,  the  l^euelits 
of  even  a  limited  decompression  could  not  be  obtained,  liecaiise  the  dura 
is  inelastic  in  adultSn,  and  it  always  must  be  opened  if  a  decompression 
is  desired;  simply  removing  an  area  of  bone  is  not  a  decompression. 

Of  those  patients  having  ** fractures  of  the  base"  who  were  operated 
upon  at  the  Johns  Hopkins  Hospital  since  1000,  58  per  cent,  were  located 
in  1913,  and  of  this  number  32  per  cent,  were  suifcring  from  the  effects  of  the 
cranial  injury;  of  the  patients  operated  upon  since  1906,  only  22  per  cent. 
were  still  impaired,  due  undoubtedly  to  an  earlier  operative  interference. 

My  experience  in  hospitals  of  Bostoji  and  New  York  City,  where  the 
expectant  palliative  treatment  was  adhered  to  in  '*  fractures  of  the  base, '*^ 
and  then  later  at  the  Johns  Hopkins  Hospital,  w^here  selected  patients  having 
a  high  intracranial  pressure  were  operated  upon  comparatively  early, 
strongly  impressed  me  with  the  superiority  of  the  latter  treatment.  During 
the  past  six  years,  I  have  advised  the  cranial  operation  of  subtemporal 
decompression  and  drainage  upon  patients  having  brain  injuries  with  and 
without  a  fracture  of  the  skull  as  soon  as  definite  signs  of  a  marked  increase 
of  the  intracranial  pressure  can  be  demonstrated  by  the  ophthalmoscope 
and  confirmed  by  the  spinal  mercurial  manometer,  and  the  results  have 
been  most  gratifying;  not  only  is  the  danger  of  a  medullary  edema  lessened 
by  an  early  operation  and  an  immediate  relief  of  the  intracranial  pressure 
obtained  and  thus  a  higher  percentage  of  recovery  of  life,  but  the  number 
of  the  post4raumatic  conditions,  both  physical  and  mental,  has  been  very 
much  diminished — to  less  than  14  per  cent. 

In  this  series  of  155  operated  patients  (to  -January  1,  1919),  the  per- 
centage of  these  patients  still  suffering  from  the  effects  of  the  brain  injury 
with  and  without  a  fracture  of  the  skull  is  1:14  per  cent.;  these  were  the 
extreme  eases  having  cortical  lacerations  and  numerous  small  hemon^hages 
in  the  cortex,  as  revealed  at  the  operation.  Naturally,  sufficient  time  has 
not  yet  elapsed  to  render  these  figures  regarding  the  post-traumatic  con- 
ditions of  the  greatest  value,  and  it  will  be  necessary  to  wait  at  least  five 
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years  longer  in  order  to  obtain  more  accurate  data  regarding  them.  For 
fear  of  he'uig  misunderstDod,  however,  I  wish  to  repeat  that  the  cranial 
operation  of  subtemporal  decompression  and  drainag^e  is  only  for  selected 
patients  having  brain  injuries  with  and  \^ithout  a  fracture  of  the  skull — 
only  in  the  oneg  showing  marked  signs  of  an  increased  intracranial  pressure 
and  comprising  about  one-third  of  the  patients;  whereas  the  expectant 
palliative  method  of  treatment  alone  is  sufficient  for  almost  two-thirds  of 
the  patients — the  ones  having  no  marked  signs  of  an  increased  intracranial 
pressure.  Fortunately,  it  is  a  fairly  frequent  occurrence  to  have  a  fracture 
of  the  skull  (confirmed  clinically  and  by  the  X-ray)  with  no  marked  signs 
of  intracranial  pressure ;  in  these  patients  a  cranial  decompression  can  do 
no  good  and  would  he  only  an  added  risk.  But,  in  patients  showing  marked 
signs  of  increased  intracranial  pressure,  the  early  relief  of  this  pressure  is 
essential,  not  only  to  lessen  the  percentage  of  the  post-traumatic  ennditious, 
but  to  avoid  a  medullary  edema  and  its  resulting  high  mortality. 

A.  Expectant  Palliative  Treatment. — Shock.  The  presence  of  shock 
in  varying  degree  is  a  factor  in  over  four-fifths  of  the  patients  having  acute 
brain  injuries,  so  that  its  appropriate  treatment  is  of  the  most  urgent  con- 
sideration :  the  extreme  shock  must  first  be  overcome  and  disappear  early 
if  the  patient  is  to  survive ;  arui  unless  this  initial  period  of  severe  shock  sub- 
sides, then  the  local  eratiial  and  intracrauial  examination  and  treatment  must 
be  deferred  in  the  hope  that  the  patient  will  react  to  the  vigorous  measures 
used  to  combat  tlic  shock.  Almost  10  per  cent,  of  the  patients  having 
severe  bra  in  injuries  are  unable  to  recover  from  ibis  initial  condition  of 
extreme  shock — -frefpuMitly  due  to  the  abseiu^e  and  inefficiency  of  the  proper 
shock  measures  being  instituted  as  soon  as  possible  following  the  cranial 
injuiy:  the  patient  is  permitted  to  lie  upon  the  cold  ground,  pavement 
or  flftor  until  tlu^  ambulance  arrives — a  period  rtf  time  varying  from  thirt\ 
minutes  to  one  hour  and  even  longer;  a  bUuik^^t  may  !>e  thrown  over  the 
patif^nt  but  rarely  is  he  wrapped  in  blankets,  {1  aui  describing  tire  usual 
*' first  aid*^  treatment  afforded  these  patients  by  the  policemen  and  onlookers 
following  a  typical  accident  in  the  streets  of  the  city  whereby  tlk*  patient 
has  been  str\ick  by  an  automobile,  street  car  ar  subway  train,  or  has  been 
injured  in  an  industrial  accident.)  An  ambulaiit'c  is  summoned  hy  the 
policeman,  and  everyone  waits  until  the  ambulance  arrives^the  patient 
receiving  scant  attention  other  than  the  *'keepiug-baclv*'  of  the  crowd, 
'*give  the  man  plenty  of  air/'  and  so  frripiently  the  attempt  ttr  administer 
whiskey  by  mouth  to  an  unconscious,  or  at  most,  a  semi-conscious  man,  lf» 
while  awaiting  the  ambulance,  the  patient  could  be  lifted  from  the  ground 
or  the  floor  to  a  bench,  a  counter  or  even  a  coiieb  nutl  iK^d,  warmly  wrapped 
in  overcoats  and  even  heatt-d  blankets,  with  sevt*ra!  ^*hot''  water  bottles 
applied  to  the  extremities  and  body,  and  no  attempts  made  to  waken  and 
arouse  the  patient  but  rather  'Met  him  alone/'  it  is  my  opinion  that  a  larger 
number  of  these  patients  would  survive  this  initial  |)eriod  of  severe  shock. 
Lying  upon  the  ground  and  floor  and  inadeciuately  wrapped,  tlu^se  patients 
are  ''chilled  through"  in  addition  to  the  shock  of  the  eranial  injury  itself, 
and  thus  they  undergo  an  exposure  which  ordinarily  would  produce  a 
*'cold*'  even  in  the  presence  of  good  health.     TIk*  imtriediat^^  ''puttiug-to- 
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bed''  of  these  patiejits  in  heated  blankets  is  rarely  possible  00  account  of 
the  location  of  the  aecidont. 

Upon  the  arrival  of  the  ambulance,  hmvever,  the  patient  should  then  at 
least  be  warmly  wrapped  in  heated  blankets  (and  it  is  rare  for  a  hospital 
ambulance  to  have  them,  or  even  '*hot''  water  ba^s  or  electrically  heated 
Htn%cs  as  now  in  very  common  use  in  a  limonsine  in  wint+*r)  :  the  u.se 
of  drugfs  hypodermically  is  rarely  of  |;rcat  value  in  this  stap:e  of  se%^cre 
shock,  although  camphor  in  oil,  caffeine,  atropine  and  strychnia  may  be 
administered;  codeine  or  morphia  are  excellent  if  the  patient  is  conscious 
or  restless.  It  is,  however,  the  early  routine  use  of  vioforous  CKternal  heat- 
best  by  means  of  heated  blankets — and  then  kee]>infj:  the  patient  as  quiet  and 
free  from  disturbing  examinations,  that  these  niieonseious  and  semi-con- 
scious patients  are  most  bt^ncfited  and  assisted  in  combating  the  condition 
of  shock.  Care  shonlti  be  taken  by  the  driver  of  the  ambulance  not  to 
** bounce''  and  jar  the  patient  during  a  **fast''  ride  to  the  hospital;  it  has 
happened  several  times  in  my  experience  for  the  ambulance  itself,  under 
these  conditions,  to  have  accidents  on  the  way  to  the  hospital  so  that  the 
original  patient  with  the  brain  injury  was  joined  by  another  patient  simi- 
l:irly  injured  by  the  ambulance  itself,  and  in  one  instance,  by  two  patients. 
These  **fast*'  and  reckless  ambulance  trips  through  the  city  streets  rarely 
if  ever  aid  the  patient  being  transported;  a  delay  of  five  or  ten  minutes, 
but  in  safety,  is  in  no  way  harmf id  to  a  patient  in  an  ambulance  afid  attended 
by  a  competent  doctor. 

Upon  arriving  in  the  ambulance  at  the  hospital  and  in  the  condition  of 
severe  shock,  if  the  patient  can  be  placed  immediately  in  a  bed  between 
heated  blankets  and  with  several  ''hot''  water  bags  to  the  extremities  and 
body  and  then  not  disturbed  by  examinations  but  permitted  to  remain  in 
absolute  quiet — ^that  patient  is  indeed  a  most  fortunate  one.  These  patients 
ia  severe  shock  and  having  a  pulse-rate  over  110  should  be  treated  for  the 
shock  alone:  first  and  most  important,  external  warmth,  absolute  quiet — 
morphia  being  administered  freely  in  orcler  to  obtain  it — and  rectal  ene- 
mata  of  hot  black  coffee  in  amounts  of  two  to  four  ounces  every  two  to  four 
hours;  camphor  in  oil  hypodermically  is  excellent.  Merely  a  snpertieial 
examination  upon  admission  ih  sufficient  in  order  to  ascertain  the  presence 
or  not  of  fractures  of  the  extremities,  internal  injuries  of  the  abdonien 
and  chest »  and  to  arrest  any  profuse  henuu'rhage ;  scalp  wounds  shouhl  l>c 
widely  shaved,  thoroughly  cleansed  and  loosely  sutured,  but  to  examine 
carefully  and  repeatedly  the  reflexes,  to  make  ophthalmoscopic  examinations 
and  even  a  lumbar  puncture  in  this  stage  of  shock  is  meddlesome  and  of  no 
value  to  the  patient — in  fact,  a  probable  harm  \o  the  patient  iu  prolonging 
and  even  increasing  the  severity  of  the  shock.  It  does  not  l>enetit  either 
the  patient,  in  this  stage  of  shock,  or  the  doctor  to  ascert^iin  the  presence  or 
not  of  a  fracture  of  the  sknlb  any  inefpuility  of  the  reflexes  or  the  presence 
of  blood  iu  the  cerebrosjiinal  fluid — these  data  can  1>e  elicited  after  the 
shock  has  less^^ned  or  even  entirely  disappeared  ajui  tlieu  the  ?ipproprinte 
treatment  vigorously  instituted,  without  any  danger  nf  producing  shock, 
and  in  this  manner  the  patient  is  afforded  the  best  chance  of  immediate 
and  ultimate  recoven-. 
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The  history  of  these  patients  in  most  hospitals  unfortunately  is  the  fol* 
lowing:  The  patient  is  carried  upon  a  stretcher  from  the  ambulance  into 
the  accident*room  of  the  hospital  and  placed  upon  an  examining  table — 
covered  with  padded  leather  frequently,  hut  only  too  often  not  covered 
and  not  soft ;  a  blanket  may  or  may  not  be  placed  over  the  patient  and  it  is 
rarely,  if  ever,  a  heated  and  warm  one.  The  interne  of  the  hospital  st^ff 
assigned  to  duty  in  the  accident-room  is  now  summoned;  upon  arriving, 
he  obtains  the  history  of  the  patient  from  the  ambulance  doctor  and  exam- 
ines the  patient  to  determine  whether  the  patient  is  severely  enough  injured 
to  warrant  the  summoningr  of  the  resident  house-surjieon  to  decide  whether 
the  patient  should  be  admitted  to  the  hospital  ward  or  not ;  upon  his  arrival, 
which  may  be  delayed  a  number  of  minutes,  and  then  after  his  examination, 
the  patient  is  transferred  to  the  ward  or  a  private  room  and  placed  in  bed — 
and  naturally  the  bed  should  be  warmed  with  *'bot'*  water  bags  and  the 
patient  wrapped  in  two  or  more  heated  blankets.  It  will  be  seen,  however, 
that  the  usual  hospital  patient  has  not  only  been  not  warmed  and  vigorously 
treated  for  this  condition  of  shock,  but  that  he  has  been  repeatedly  exam* 
ined— at  the  time  of  the  injur}',  by  the  ambulance  doctor,  the  accident-room 
doctor,  the  resident  surgeon  and  finally  sometimes  even  by  the  attending 
surgeon  to  the  hospital;  a  period  of  time  varying  from  over  one  hour  to  even 
three  hours  may  be  consumed  before  the  patient  reaches  a  bed  and  is  really 
warmed  in  the  treatment  of  the  shock.  It  is  this  delay  in  the  appropriate 
treatment  of  many  of  these  severely  shocked  patients  that  the  condition 
of  shock  is  prolonged,  and  only  too  frequently  increased,  so  that  the  patient 
is  unable  to  survive  this  extreme  degree  of  shock ;  tliese  patients  at  autopsy 
nia>'  or  may  not  reveal  a  fracture  of  the  skidl,  and  may,  hut  usually  they  do 
not,  disclose  a  large  intracranial  hemorrhage  or  an  increased  intracranial 
prejisurc  due  to  cerebral  edema ;  tlie  usual  post-mortem  findings  are  merely 
an  anemic,  pale  condition  of  the  brain  and,  even  in  the  presence  of  rather 
large  cortical  vessels  being  torn,  yet  the  amount  of  free  hemorrhage  is  small, 
showing  that  the  lowered  bloodpressure  of  shock  had  not  been  of  sufficient 
force  to  overcome  the  nomml  intracranial  pressure  and  thus  cause  an  intra- 
cranial hemorrhage ;  if  the  shofk  had  lessened,  then  the  general  blood- 
pressure  would  have  increased  so  that  it  woidd  have  been  possible  in  these 
patients  for  a  large  intracranial  hemorrhage  to  occur  and  later  its  resulting 
high  intracranial  pressure. 

It  is  not  a  question  in  these  patients  in  severe  shock  with  a  pulse-rate 
over  110  whether  the  skull  is  fractured  or  not  or  how  badly,  or  whether  there 
might  he  an  intracranial  hemorrhage  or  not,  or  whether  it  appears  the 
patient  is  going  to  die:  all  efforts  should  be  directed  toward  the  lessening 
of  the  extreme  condition  of  shock  by  raising  tlie  general  lowered  blood- 
pressure  of  shoek^best  accomplished  by  external  warmth,  absolute  quiet, 
repeated  rectal  enemata  of  hot  black  coffee  aiul  the  use  of  camphor  in  oil, 
caffeine,  atropine  or  strychnia;  camphor  in  oil,  hypodermieally,  has  been,  in 
our  experience,  possibly  of  greater  value  than  any  other  drug  for  the  condi- 
tion of  shock,  although  hot  black  eoffcp  by  rectum  is  almost  of  eqvml  value. 

The  value  of  morphia  for  restlessness  and  also  for  the  shock  in  many  of 
these  patients  cannot  l>e  overestimated.     Formerly,  in  eonditious  of  brain 
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injuries,  the  iKse  of  morphia  was  condemned  for  fear  the  drug  would  mask 
the  sympt<jms  aaid  si*^ns  of  an  increasing  intracranial  hemorrhage  and 
therefore,  the  appropriate  operative  treatment  be  delayed  and  even 
omitted  until  the  terminal  stage  of  the  condition.  This  criticism  of  the  use 
of  morphia  was  perfectly  well  justified  several  years  ago»  when  the  symp- 
toms and  signs  of  an  intracranial  lesion  indicative  of  the  necessity  of 
operative  interference  depended  almost  entirely  upon  the  presence  or  not 
of  paralyses,  inequality  of  the  pupils,  a  low  and  irret«:iilar  pnlse-  and  respi- 
ration-rate and  an  increased  blood-pressure ;  these  signs,  however,  are  now 
kno^vn  to  be  most  crude  ones  of  the  terminal  stages  of  high  intracranial 
pressure  praducing  a  medullary  eompression,  whereas  the  use  of  the  ophthal- 
moscope, and  especially  the  spinal  mercurial  manometer,  has  made  it  possible 
to  ascertain  accurately  the  intracranial  status  of  the  intraeranial  pressure— 
whether  due  to  hemorrhage  or  e(h*raa — and  thus  the  use  of  morphia  can  in 
no  way  lessen  or  impair  the  value  of  the  examinations.  Morphia  will  produce 
a  pupillary  constriction  but  rarely  a  narrowing  so  small  that  a  careful 
ophthalmoscopic  examination  cannot  be  made,  and  if  it  should,  then  the  most 
accurate  measurement  of  the  pressure  of  the  cerebrospinal  fluid  at  Inmbar 
pnncturc  by  means  of  the  spinal  mercurial  manometer  will  still  he  possible. 

If  the  severity  of  the  extreme  condition  of  shock  lessens  so  that  the  pulse- 
rate  gradually  descends  from  130  or  more  down  to  100  and  lower,  and  the 
blood-pressure  ascends  from  100  or  lower  up  to  120  and  higher,  then  a  thor- 
ough neurologic  examination  becomes  possible  and  yet  the  patient  is  in  no 
w^ay  harmed  by  increasing  or  prolonging  this  mild  condition  of  shock. 

As  a  routine  method  of  treatment,  the  following  measures  are  now 
important : 

T.  Absolnte  Rest  in  Bed,  Quiet  and  Warmth,  The  room  should  be  cool  and 
darkened,  and  there  should  be  the  greatest  possible  freedom  from  noise  and 
from  disturbing  elements.  Relatives  should  be  excluded  from  the  sick-room 
unless  the  patient  is  uuconHcious,aiui  even  then  it  is  a  wise  measure, and  most 
assuredly  if  the  patient  is  conscious,  in  order  that  the  emotions  be  not 
aroused.  Small  repeated  hypodermie  injections  of  morphia  (gr,  % )  are  most 
useful  for  insuring  (piietuess  to  restless,  excitable  and  even  delirious  patients. 
The  head  should  not  be  elevated  beyond  the  height  of  one  pillow,  and 
fretpiently  it  is  advisable  not  to  raise  the  head  at  all,  and  even  to  lower  it 
in  the  conditions  of  extreme  shock  by  elevating  the  foot  of  the  bed ;  warm 
blankets  and  **not  too  w'arm"  hot-water  bags  should  be  applied  to  the  body, 
and  even  flannel  or  rubber  bandages  may  be  wrapped  about  the  legs  and 
also  the  arms.  In  conditions  eomplicati'd  by  aleuholism,  an  immediate  gastric 
lavage  is  benefieiaL  The  patient  should  remain  quietly  in  bed  for  at  least 
a  period  of  ten  days  to  two  weeks.  All  reading  should  be  prohibitetl ;  many 
** nervous  breakdowns'*  following  brain  injuries  result  from  the  neglect 
of  this  simple  precaution,  T\w  patient  should  nnt  attempt  to  return  to  active 
business  for  at  !east  a  period  of  three  nuuiths,  ami  better,  six  UKUiths. 

II.  Caiharsis.  Upon  the  subsidence  of  the  severe  shock,  an  enema  of 
soapsuds  or  oil  should  be  given,  and  if  the  patient  is  conscious,  then  a 
cathartic  administered  by  mouth — either  a  saline  or  calomel  in  U  gr.  doses, 
to  be  followed  by  a  saline  purge.    Vigorous  catharsis  is  very  iuiportaiit,  and 
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yet  in  conditions  of  severe  shoek  it  should  be  delayed  until  the  patient  is 
reeovering  from  the  shock;  naturally,  if  the  patient  is  unconscious,  thea 
enemata  only  should  be  used.  In  the  hospital,  it  is  a  routine  procedure  to 
give  a  soapsuds  enema  eaeh  mornin«:  for  at  least  two  weeks  after  the  injury; 
in  these  patients,  the  blood-pressure  has  been  frequently  observed  to  descend 
ten  to  fifteen  points  following  a  soapsuds  enema  with  a  large  movement 
of  the  bowels. 

III,  Cold  Compresses  to  the  Head.  After  the  severe  condition  of  shock 
has  disappeared,  a  large  ice-bag  {iee-helmet)  surrounding  the  entire  head 
should  be  applied.  The  eoldupss  of  the  ice  tends  in  a  sniall  way  to  lessen 
the  cerebral  circulation  and  thus  diminish  and  even  prevent  intracranial 
hemorrhage  and  the  cerebral  edema  resulting  so  frequently  from  injuries 
to  the  head;  in  this  manner,  a  lowered  intracranial  pressure  is  obtained. 
The  ice-bag  should  not  be  allowed  to  remain  about  the  head  for  periods 
longer  than  one  hour;  after  an  interval  of  one-half  hour,  it  can  be  replaced 
for  another  period  of  one  hour,  and  so  on.  Patiejits  will  frequently  ask  for 
the  iee-hag  to  be  replaced — it  so  relieves  the  '* throbbing''  in  the  head  and 
the  headache,  and  the  request  should  always  he  ^rraiitcd,  as  the  patient  is  an 
excellent  judge  of  its  efficacy;  the  patient  will  not  ask  for  the  rcapi>lication 
of  the  ice-hag  if  there  is  neither  throbbing  nor  headache  to  be  lesseucd. 

IV.  Diet.  For  unconscious  patients  nothing  by  mouth,  naturally,  should 
be  gi%Tn  ;  after  two  days,  these  patients  will  usually  regain  consciousness 
sufficiently  in  nrdcr  to  swallow ;  if  not,  then  nutrient  cncmata  may  bi^  em- 
ployed. A  liquid  diet  should  be  adhered  to  for  several  days;  any  liquid  food 
may  he  given,  although  milk  and  its  modificatious  should  be  avoided  for 
at  least  three  days  after  the  injury,  for  fear  of  the  f(*rmatiou  of  iras  an<l  the 
resulting  alxlouiinal  discnnifort.  Alcohol  in  any  form  whatsoever  should 
he  avoided;  however,  if  the  patient  is  alcoholic,  it  is  wise  to  administer 
at  least  one*ha!f  ounce  of  whiskey  or  brandy  three  times  a  day  for  fear  of 
the  possible  onset  of  delirium  tremens.  Aft*  r  the  patient's  discharge  from 
the  hospital,  red  meats  and  meat  soups  should  be  banned  for  a  period  of 
three  and,  better,  six  months  or  a  year;  the  danger  of  increasing  the  irrita- 
liility  of  the  cerebral  cortex  must  always  be  remembered  ;  especially  is  the  use 
of  alcohol  in  any  form  whatsoever  to  be  prohibited,  ami  fru'  years, 

Y,  Drugs.  Except  for  the  use  of  morplna  in  conditions  of  extreme  rest- 
lessness and  shock,  and  camphor  in  oil  and  hot  blaek  cufTec  per  rectum  as  a 
routine  procedure,  there  are  few  drugs  worth  mentioning  in  the  treatment 
of  brain  injuries  with  and  without  a  fracture  of  the  skull.  Stryehnia  may 
be  given  in  conditions  of  shock,  but  its  real  value  is  doubtful.  !Most  im- 
portant, however,  in  conditions  of  shock  of  varying  degree  is  hot  black 
coffee  given  slowly  by  rectum  in  amounts  of  four  to  eight  ounces;  I  have 
frequently  sceu  remarkabh'  improvement  in  the  ircneral  condititm  of  these 
patients  after  its  adminislratiou  an<l  also  following  cranial  operations  of 
any  great  severity,  when  its  value  is  of  the  greatest  iniiiortanee.  Atropine 
in  repeated  doses  of  gr.  */,.f,  is  of  the  greatest  value  in  conditions  of  early 
pulmonary  edema— a  much -dreaded  complication  in  the  more  seriously 
injured  patients  during  cither  tht*  period  of  initial  shock  or  the  terminal 
one  of  medullary  edema.    The  routine  treatment,  as  briefly  outlined  above* 
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should  be  folUnvetl  in  all  patientH  havitii:  a  seveiv  cranial  injury — that  is, 
an  effort  shoiilil  be  direeted  toward  the  pnnviitioii  and  ksseniiig  of  an 
increased  blood -pressure,  and  in  this  manner  it  is  possible  to  lower,  and 
even  avoid,  the  formation  of  an  inereased  intracranial  presiJiire.  Naturally^ 
if  the  sympt-om.s  and  si*.'ns  of  initial  shock  are  the  more  prominent,  then 
the  treatment  should  be  directed  toward  the  relief  of  the  condition  of  severe 
shock,  imd  when  this  has  been  accomplished,  then  the  intracranial  condi- 
tion can  be  considered. 

If  in  a  eoiiditit>n  of  extreme  shock,  then  the  patient  should  not  be  dis- 
turbed— not  even  for  the  purpose  of  making  an  examination.  It  will  not 
benefit  hira,  and  in  some  severe  conditions  it  may  do  hira  harm;  the  treat- 
ment remains  the  same  as  out  lifted  above  Avhetber  the  patient  has  a  fracture 
of  the  skull  or  nnt,  and  for  tbis  reason  a  thorou^di  physical  and  neurologic 
examinati(m  should  be  deferred  initil  a  definite  improveiuent  in  the  general 
condition  of  the  patient  and  esi>ecially  in  the  severity  of  the  shock  ha^ 
been  obtained. 

VI.  Astpiic  Measures.  It  is  of  the  greatest  importance  in  all  lacerations 
of  the  scalp,  and  even  in  severe  contusions,  to  shave  carefully  the  surround- 
in^*^  area — at  least  one  inch  l>eyond  the  margin  of  the  laceration;  to  remove 
all  foreijm  bodies  with  scrupulous  care,  ch^anse  the  wountl  tb{>roughly  with 
green  soap,  and  then  carefully  apply  alcohol  or  a  weak  solution  of  iodine 
to  the  damaged  tissues.  If  the  underlying  vault  is  fractured  and  there  is 
a  x>f>ssibility  of  the  adjacent  dura  being  torn,  then  the  greatest  care  must  be 
used  to  avoid  any  cerebral  irritation  resulting  from  the  use  of  the  alcohol 
or  iodine  ;  the  immediate  danger  of  thus  causinj?  epileptiform  seizures  would 
he  a  most  serious  eoni plication  as  well  as  an  unruxu^ssary  and  avoidable  one. 
ficntle  probing  mny  be  used  to  ascertain  the  true  condition  of  the  under- 
lying bone.  The  scalp  laceration  can  now  he  sutured  loosely  with  any  of 
the  usual  suture  materials  and  a  drain  of  rubber  tissue  inserted  at  each 
end  of  the  wound.  The  danger  of  infection  from  foreign  bodies,  hair,  dirt, 
etc.,  and  a  resultinir  meningitis,  is  so  great  that  the  utmost  care  and  strictest 
asepsis  are  essential  in  all  wounds  of  the  scalp ;  only  too  frcfpiently  are  such 
wounds  carelessly  treated — most  commonly  the  surrounding  scalp  not  being 
shaved— and  the  results  are  at  times  appalling. 

If  an  extensive  hematoma  is  present  and  of  snffieicnt  size  that  the  over- 
lying scalp  is  very  tense  and  therefore  less  viable  and  less  resistant  to  a 
scalp  infection,  it  is  very  important  to  ascertain  the  presence  or  not  of 
a  fracture  of  the  underlying  vault  of  the  skull  by  an  early  rontgenogram. 
If  there  is  a  line  of  fracture  of  the  underlying  bone,  then  I  feel  it  is  better 
surgical  judgment  to  aspirate  the  blood  of  the  hematoma  tbrougli  a  ' 'clean '^ 
area  of  the  overlying  scalp  painted  with  iodine,  and  a  firm  compress  and 
bandage  applied.  The  great  danger  of  these  bematomata  becoming  infected 
and  the  easy  and  rapid  transmission  of  the  infection  through  the  line  of 
fracture  intracranially,  ancl  thus  a  purulent  meningitis  and  meningo- 
encephalitis, is  a  most  serious  complication ;  it  has  occurred  in  several 
patients  of  this  series  of  brain  injuries.  If  there  is  no  fracture  of  the  bone 
beneath  the  hematoma  and  the  overlyinjr  scalp  is  in  an  excellent  condition 
and  is  not  badly  contused,  then  the  gradual  absorption  of  the  blood  of  the 
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Ju*inatoma  will  usually  occur  without  any  complication;  however,  in  very 
trust-  heniatomata,  ai*d  especially  if  the  overlying  scalp  is  bruised  and  even 
infet'ted,  then  it  is  most  important  for  the  hematoma  to  be  aspirated,  aa 
it  is  possible  for  the  superficial  scalp  infection  to  extend  intracranial ly  from 
an  infected  hematoma  throu^rh  the  diploetic  veins;  particularly  is  this  true 
in  the  median  areas  of  tlie  scalp  overlyinig^  the  lon^^itudinal  sinus  and  its 
numerons  tributaries.  Besideg  les^seninir  the  danger  of  infection,  the  aspira- 
tiou  of  the  blood  of  the  hematoma  overlying  a  linear  fracture  of  the  vault 
facilitates  the  drainage  of  a  possible  extradural  and  of  a  subdural  hemor* 
rhacje  and  edema  (if  the  dura  itself  has  been  torn),  so  that  by  this  means 
alone  the  intracranial  pressure  is  lessened  and  even  prevented  from  reaching 
a  height  necessitating  the  operation  of  cranial  decompression  and  drainage; 
that  is,  the  patient  has  decompressed  himself  through  the  line  of  fracture  of 
the  vanlt  in  a  similar  manner  as  through  a  basal  fracture  into  the  nose  or 
ears — and  with  comparative  safety  and  freedom  of  danger.  Naturally, 
small  hematomata  do  not  render  the  overlying  scalp  so  tense  that  the  com* 
plication  of  infection  is  a  probable  one,  and  therefore  they  are  rarely 
aspirated  or  drained  unless  the  eontijiiious  s<*alp  is  badly  damaged  and 
infected.  It  cannot  be  urged  too  strongly  that  the  scalp  of  each  one  of  these 
patients  should  be  carefully  shaved,  scrupulously  cleansed  with  green  soap 
and  water,  and  if  necessary  with  alcohol,  and  sterile  dressings  applied; 
numerous  complications  will  thus  be  avoided. 

VI L  fAinthar  FuuvAure  f)nnit(jf/e  as  a  Thrrapeittic  Measure.  After  the 
shock  of  the  cranial  injury  has  been  lessened  so  that  the  pulse-rate  is  100 
and  lower  and  the  blood-pressure  120  and  higher,  it  is  advisable,  in  addition 
to  the  ophthalmoscopic  findings,  to  ascertain  af'curatcly  tlie  measurement  of 
the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture  by  means  of  the 
spinnl  mercurial  manometer;  not  only  will  tlie  i)resence  or  absence  of  blood 
be  demonstrated,  but.  of  thf*  greatest  importance,  the  intracranial  status  of 
increased  pressure  or  not  be  established  and  thus  the  advisability  of  con- 
tinuing the  expectant  palliative  method  of  treat lueut  or,  in  the  presence 
of  a  high  intracranial  pressure,  the  necessity  of  an  immediate  cranial  opera- 
tion of  decompression  and  drainage.  It  is  very  infrequent  in  these  early 
cases  for  the  condition  of  high  intracrauinl  prr^ssure  to  be  demonstrated 
either  by  the  ophtbahnoserrpe  or  by  the  spiiud  mercurial  manometer  on 
account  of  the  recent  eornlifiou  of  stnere  shoek,  and  yet  if  an  acute  cerebral 
-edema  occurn — ^atid  it  fre([uently  dr>es,  especjally  in  patients  having  cardio- 
vascular and  cardio-renal  disease  aiul  in  those  addicted  to  the  daily  use  of 
alcohol — or  if  a  lart;e  iutraerauial  vessel  lias  bet^u  torn,  tbcn  as  the  shoek 
subsides,  the  liemorrhagc  may  lie  such  a  ra]n<l  and  extensive  one  that  the 
tyniccd  signs  of  low  pnlse*  ami  respiration-rates  and  a  high  blood-pressure 
are  frcqnently  not  possible  au<I  the  enndition  of  the  patient  may  merge  into 
that  of  medullary  edeniH  ami  eolhipse  without  the  usual  elinieal  si^nis  of  high 
intracranial  pressure  being  disclosed.  In  tbese  latter  patients  havin*^  an 
increased  intracranial  pressure  to  the  height  of  over  Ifi  nun.  as  registered 
by  the  spinal  mercurial  manometer,  the  immediate  relief  of  this  pressure, 
whether  due  to  hemorrhage  or  edema,  l>y  nieiins  of  a  deenuipression  and 
drainage  is  of  less  risk  to  the  patient  and  offers  a  greater  chance  both 
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of  recovery  of  life  and  of  ultimate  normality,  than  the  expectant  palliative 
method  of  treatment. 

In  the  majority  of  patients,  however — and  they  form  almost  two-thirds 
of  the  total  number — the  intracranial  pressure  was  not  increased  or  only 
mildly  so — ^not  over  12-14  mm.  as  registered  by  the  spinal  mercurial  mano- 
meter, and  therefore  the  expectant  palliative  treatment  was  alone  sufficient 
to  obtain  an  excellent  recovery.  It  was  frequently  observed  in  many  of 
these  patients  who  had  an  increased  pressure  of  possibly  12-14  and  even 
as  high  as  16  mm.,  that  after  the  lumbar  puncture  was  performed  and  pos- 
sibly 10  c.c.  carefully  withdrawn  for  examination,  a  large  percentage  of 
them  almost  immediately  improved  in  their  general  condition :  their  stupor 
lessened  so  that  they  became  conscious,  while  the  conscious  patients  who  had 
been  complaining  of  intense  headache,  restlessness  and  even  nausea  and 
vomiting,  immediately  **felt  better** — the  headache  lessened  and  in  a  few 
patients  it  disappeared  entirely,  they  became  quiet  and  their  nausea  ceased. 
This  improvement  was  only  a  temporary  cue  in  most  of  these  patients,  in 
that  the  complaints  returned  within  several  hours,  and  we  were  then  im- 
pressed as  to  the  advisability  of  performing  repeated  lumbar  punctures  upon 
these  selected  patients  having  only  a  mild  increase  of  the  intracranial 
pressure,  not  only  by  this  temporary  iinpi-ovenient  l)nt  ])y  the  patients 
themselves,  who  in  many  instances  asked  that  the  **back  be  tapped  again'* 
and  *4he  fluid  removed.*' 

During  the  past  three  years,  these  selected  patients  having  an  increased 
intracranial  pressure  but  of  not  sufficient  height  to  make  necessary  the 
cranial  operation  of  decompression  and  drainage,  have  been  repeatedly 
treated  by  this  method  of  drainage  at  lumbar  puncture — in  many  patients 
the  procedure  has  been  used  even  five  and  six  times,  and  the  results  have 
been  very  gratifying;  not  only  is  the  general  condition  of  these  patients 
improved,  but  their  convalescence  is  hastened.  It  should  be  remembered, 
however,  that  it  is  only  in  the  patients  having  a  mild  increase  of  the  intra- 
cranial pressure  that  this  method  of  lumbar  puncture  drainage  should  be 
advocated  and  in  whom  the  complaints  of  headache,  restlessness  and  nausea 
are  severe;  patients  having  a  high  increase  of  intracranial  pressure — over 
16  mm. — should  not  be  subjected  to  the  risk  of  withdrawal  of  cerebrospinal 
fluid  in  amounts  of  10-20  c.c.  for  fear  that  this  high  intracranial  pressure 
would  force  the  medulla  into  the  foramen  magnum  owing  to  the  sudden  les- 
sening of  the  spinal  pressure  following  the  lumbar  puncture,  and  thus  the 
signs  of  a  direct  medullary  compression  would  occur,  and  usually  the  early 
death  of  the  patient.  At  the  first  lumbar  puncture,  if  the  pressure  is  high, 
then  no  fluid  may  be  withdrawn,  or  at  least  not  more  than  5  c.c.  should  be 
slowly  removed — merely  for  examination ;  if  the  pressure  is  not  over  16  mm., 
then  10  c.c.  can  be  safely  removed,  and  if  the  complaints  of  headache,  etc., 
return  after  several  hours,  a  second  lumbar  pinicture  may  be  performed; 
if  the  pressure  is  again  not  over  16  mm.,  it  is  now  possible  to  remove  slowly 
and  safely  15-20  c.c.  of  the  fluid,  and  this  procedure  can  be  repeated  safely 
as  long  as  the  pressure  does  not  exceed  16  mm.  In  this  manner,  many 
of  these  patients  who  otherwise  would  recover  slowly  under  the  expectant 
palliative  treatment  alone  and  within  a  period  of  several  weeks,  but  com- 
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plaining  of  the  severe  headache,  etc.,  will  make  an  excellent  recovery  within 
a  period  of  usually  ten  days  to  two  weeks.  Besides,  in  a  few  patients  this 
early  removal  and  drainaire  of  the  excess  cerebrospinal  fluid,  with  and 
without  the  presence  of  blood,  will  so  lessen  and  prevent  the  formation  of 
a  high  intracranial  pressure  that  it  will  not  be  necessary  to  perform  the 
operation  of  cranial  decompression  and  drainage ;  that  is,  himbar  puncture 
drainage  in  these  selected  patients  is  really  a  spinal  decompression  and 
drainage.  The  improvement  folIoAving  each  lumbar  puncture  drainage  has 
usually  been  mily  a  temporary  one,  and  yet  in  the  larger  percentage  of  these 
patients  the  pressure  registered  at  each  sueessive  puncture  has  frequently 
not  been  m  high  aa  at  the  preceding  one,  and  after  two,  three  or  more 
punctures  the  pressure  does  not  exceed  a  height  of  10-11  or  at  most  12  mm. 
—and  the  patient  no  longer  suffers  intense  headache,  and  his  general  con- 
dition is  improved  in  every  way.  This  method  of  lumbar  puncture  drainage 
is  of  special  value  to  patients  whose  condition  is  complicated  by  ehronie 
alcoholism,  or  by  chronic  nephritis  and  arteriosclerosis;  the  great  danger 
of  a  **wet''  edematous  brain  resulting  in  these  patients  is  a  most  serious 
one  and  the  early  repeated  removals  of  15-20  c,c.  of  cerebrospinal  fluid 
may  tend  to  offset  this  most  serious  complication ;  acute  delirium  tremens 
may  also  thus  be  avoided, 

B.  The  Operative  Treatment. — The  operati%^e  treatment  of  patients 
having  brain  injuries  with  and  without  a  fracture  of  the  skull  is  restricted 
to  those  patients  only  for  whom  the  expectant  palliative  method  is  not 
sufficient  either  to  obtain  a  recoverj^  of  life  c>r  to  secure  the  greatest  ultimate 
improvement,  so  that  the  later  condition  of  the  piitient  will  approximate 
that  of  his  fonucr  good  health  of  the  period  before  the  injury.  As  has  been 
stated,  the  expeetaut  palliati%*e  methml  of  treatment  is  entirely  satisfactory 
and  sufficient  for  almost  two-thirds  of  these  patients  (if  depressed  fractures 
of  the  vault  are  excluded  and  for  whom  the  operation  of  removal  or  eleva- 
tion of  the  depressed  bone  is  always  advisjilile  ),  whereas  the  cranial  operation 
of  decompression  and  drainage  is  essential  in  about  oue-third  of  the  patients 
in  order  that  not  only  a  greater  percentage  of  recovery  of  life  be  obtained, 
but  that  the  former  good  health  of  the  patient  be  restored  to  its  maximum. 
There  is  a  small  pen/enta*:e  of  these  patients,  however,  who  have  suffered 
a  laceration  of  the  cerelu'al  corti-x  and  uaturally  the  c(u*tical  cells  and 
siibcortiea!  fibres  involved  arc  not  regenerated,  and  therefore  a  pennanent 
impairment  of  them  results-  fortunately,  these  cortical  lacerations  and  severe 
e^ebral  contusi(*us  occur  most  freimently  in  the  comparatively  silent  areas 
•f  tlie  brain,  such  as  th*^  ant*^ri(>r  portions  of  tlie  temporo-sphenoidal  lobes 
aid  of  either  frontal  lobe,  arul  especially  their  anterior  superior  surfaces,  so 
An  tbere  is  frequently  litth^  if  iuiy  clinical  evidence  of  the  cerebral  damage  ; 
^fciWLver,  the  laceration  should  <K'Cur  in  the  mrjtor  coHex  of  either  parietal 
lAt.«r  in  the  motor  speech  area  of  tb*^  left  ]msterior  third  frontal  eonvohi- 
1MA  la* right-handed  patirnts)  or  in  the  th^finitf  srnsory  areas  of  the  cortex, 
parietal  lobe  posterk^'  to  the  fissnre  of  Rohuub>.  the  portion 
ital  lobe  developed  for  the  spprial  sense  of  sijiht.  or  of  either 
(and  particuhirly  of  the  Iid't  lol)e  in  ri^rbt  handed  patients) 
r bearing,  taste,  and  suk^IL  juuI  if  the  hu-rration  should  extend 
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subeortieally  into  the  fibres  of  tlm  pyraniidal  tract  above  and  below  either 
internal  capsule,  then  in  these  patients  there  persists  a  permanent  impair- 
ment clinieally  of  definite  degree.  The  cortical  cells  and  fibres  adjaeent  to  the 
hiceration,  however,  may  not  be  primarily  destroyed  but  only  functionally 
jmi)aired  by  the  compression  of  the  associated  hemorrhage  and  cerebral 
edema,  so  that  as  the  hemorrhaj^e  and  cerebral  edema  are  absorbed  by  the 
natural  means  of  absorption  or  the  acute  eorapression  lessened  in  the  patients 
havin^^  a  high  intracranial  pressure  by  means  of  the  cranial  operation  of 
decompression  and  draiiiais:e,  then  a  marked  improvement  is  frerpiently 
observed,  although  there  always  remains  elinieally  the  impairment  of  the 
cortical  cells  primarily  destroyed  by  the  laceration  or  the  severe  contusion. 

It  must  always  be  remembered  that  as  long  as  the  severe  condition  of 
shock  persists  so  that  tlie  pnlsc-rate  is  higher  thnn  110  and  surely  above  120, 
even  though  there  are  signs  of  high  intracranial  pressure  (and  this  is  a 
very  rare  observation  in  the  condition  of  severe  shock),  then  the  patient  must 
first  be  allowed  to  recover  from  the  extreme  degree  of  shock  before  any 
operative  procedure  to  lessen  the  increased  intracranial  pressxire  can  be  con- 
sidered, A  cranial  operation  in  tliis  x>eriod  of  severe  shock  merely  increases 
or  at  least  prolongs  this  condition  of  extreme  shock— the  operation  itself 
being  an  added  shock— and  the  chances  of  the  patient  being  able  to  survive 
the  shock  alone  are  thus  diminished.  It  is  possible  for  a  large  hemorrhage 
to  have  occurred  intracranially  immediately  following  the  injury  and  before 
the  condition  of  extreme  shock  has  occurred,  but  as  long  as  the  condition  of 
severe  shock  persists,  then  it  need  no  longer  be  feared  that  the  intracranial 
hemorrhage  is  becfmiing  greater,  because  the  general  blood-pressure  has 
been  so  lowered  by  the  condition  of  shock— to  110  and  even  lower — that  no 
more  bleeding  intracranially  is  possible  until  this  extreme  condition  of  shock 
has  disappeared.  If  the  patient  survives  this  condition  of  sbock,  then  the 
blood-pressure  will  ascend  and  it  is  now  that  the  most  carefid  and  repeated 
€*xami nations  are  essential  in  order  to  determine  whether  the  intracranial 
pressure  is  increased  or  not,  or  whether  it  is  of  sufificient  height — ^not  above 
]6  mm.  as  registered  by  the  spinal  mercurial  manometer — ^in  order  that  the 
expectant  palliative  treatment  may  be  continued  (and  this  method  can  be  in 
about  two-thirds  of  these  patients),  or  whether  the  intracranial  pr.t'ssure  is 
so  high  (above  16  mm,)  that  the  operation  of  decompressiun  and  drainage 
is  advisable  in  order  to  f>f!"er  the  patient  a  greater  chance  both  nf  recovery 
of  life  and  of  future  normality;  about  one-third  of  the  patients  having  brain 
injuries  are  more  rationally  treated  by  this  operative  nu^tbod. 

It  is,  therefore,  of  the  greatest  importance  after  the  extreme  shock  has 
subsided  so  that  the  pulse-rate  has  descended  to  KM)  ami  even  lower,  and 
the  blood-pressnre  has  risen  to  120  and  higher,  and  the  temperature  to 
normal  and  above,  that  thorough  neurologic  examinations  should  be  fre- 
quently made,  ophthalmoscopic  findings  carefully  recorded  and  tiie  registra- 
tion of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture  by  means 
of  the  spinal  mercurial  manometer  obtained  at  intervals  according  to  any 
change  in  the  other  clinical  signs. 

As  long  as  the  pulse-  and  respiration-rates  do  not  desceuil  to  GO 
and  to  16  and  lower,  respectively,  and  at  the  same  time  the  ophthalmoscope 
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rj'j^s  not  reveal  an  edematous  blurring  of  more  than  the  nasal  margins  of 
rh'r  optic  disks,  or  at  most  the  nasal  halves  and  temporal  margins,  ajid  the 
spinal  mercurial  manometer  registers  the  pressure  of  the  cerebrospinal  fluid 
as  not  being  over  16  mm.,  and  there  are  no  localizing  signs  of  convolBive 
s/Mzures  or  paralyses  of  the  extremities — ^then  naturally  no  cranial  operation 
should  l>e  considered  advisable  (unless  there  is  a  depressed  fracture  of  the 
vault,  which  should  always  be  elevated  or  removed) ;  the  expectant  palliati^  . 
tnatmr'nt  should  be  continued  and  if  the  signs  of  f  n  increasing  intracranial 
jr^ssure  do  not  appear,  then  the  medical  treatment  alone  is  sufficient  to 
obtain  the  best  result  possible:  the  operation  of  cranial  decompreaaion  and 
Irainafre  upon  this  group  of  patients — forming  about  two-thirds  of  the 
patients  injun-d — is  not  only  not  justified  but  is  not  indicated,  since  these 
pat  if-nts  can '  *  take  care  of ' '  this  mild  increase  of  intracranial  pressure  of  free 
li<'inofrhage  and  cerebral  edema  by  the  natural  means  of  absorption  alone, 
and  tfi»rcfore  these  patients  should  not  be  subjected  to  the  risk  of  a  cranial 
Ciperation.  If,  however,  the  signs  of  an  increasing  intracranial  pressure 
appfar  in  the  gradual  descent  of  the  pulse-  and  n«piration-rates  to  60 
and  to  16  and  lower,  respectively,  the  increase  of  the  blood-pressure  to 
140  find  hijrhcr,  and.  most  im[)ort<int,  the  definite  sigms  of  an  edematous 
obscuration  of  the  optic  disks  to  the  degree  of  an  early  papilledema  or  even 
a  measurable  swelling  of  two  diopters  and  higher  (although  this  latter 
fiudiiij^  of  **choked  disks"  is  uncommon),  and  the  pressure  of  the  cerebro- 
sf)iual  fluid  at  lumbar  puncture  should  now  exceed  16  mm.  and  even  20  mm., 
and  ospocially  in  the  presence  of  an  increasing  paralysis  of  the  extremities 
and  (*i>iloptiform  seizures  of  Jaeksonian  character  or  not,  then  there  should 
1»(*  no  hesitation  whatever  in  advising  an  immediate  operation  of  cranial 
riccomj)r(»ssion  and  drainage.  To  postpone  the  operation  now  until  the  more 
distinct  signs  of  medullary  compression  occur,  as  would  be  indicated  by  the 
very  slow  and  irregular  ChejTie-Stokes  tjT)e  of  pulse-  and  respiration-rateSy 
with  or  without  an  increasinjr  and  profound  unconsciousness,  and  a  papill- 
edema to  the  degree  of  even  *' choked  disks/'  and  a  pressure  of  the  cerebro- 
si)inal  fluid  of  24  mm.  and  higher — this  condition  would  be  a  most  dangerous 
one  for  the  patient  to  reach ;  the  early  onset  of  the  signs  of  medullary  edema 
and  collapse  (a  rapidly  increasing  pulse-  and  respiration-rate  to  100  and 
W  and  higher,  respectively)  might  apj)ear  within  several  hours  and  even 
earlier,  and  thus  the  certain  death  of  the  patient.  Besides,  the  value  of 
the  oj)eration  of  cranial  decompression  and  drainage  for  these  patients  after 
they  have  entered  the  clinical  stage  of  acute  medullary  compression  is  a 
doubtful  one  in  that  the  mortality  is  high  even  with  the  immediate  operative 
r(4ief  of  the  high  intracranial  pressure — that  is,  the  medullary  compression 
merges  into  the  condition  of  medullary  collapse  before  the  beneficial  effects 
of  I  he  cranial  decompression  are  possible  because  the  resistance  of  the 
eardiacf  and  respirators-  centres  in  the  medulla  has  been  so  diminished  by 
th(»  high  unrelieved  intracranial  pressure  that  an  edema  of  the  medulla 
o(.cMir«  «»id  once  it  occurs  these  patients  all  die — operation  or  no  operation. 
F  'le  only  methods  of  estimating,  in  a  erude  imy,  the  presence 

icranial  pressure  w^re  the  descent  and  ratio  of  the  pulse-  and 
«,  associated  with  the  height  of  the  general  blood-pressure— a 
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most  unsatisfactory  and  late  means  of  establishing  definitely  the  necessity 
of  a  cranial  operation ;  naturally,  the  mortality  was  therefore  high,  not  only 
from  an  inefficient  technic  but  chiefly  from  the  fact  that  the  operation 
was  performed  at  such  a  late  stage  of  acute  medullary  compression  that  the 
condition  of  medullary  edema  was  imminent  and  at  times  even  hastened 
by  the  operation  itself. 

The  more  accurate  methods  of  ascertaining  the  intracranial  pressure  by 
means  of  the  ophthalmoscope  and  the  spinal  mercurial  manometer  in  addition 
to  the  pulse-  and  respiration-rates,  blood-pressure  and  the  presence  or  not 
of  profound  unconsciousness,  paralyses  and  convulsions — this  advance  in 
the  diagnostic  methods  has  made  it  possible  to  anticipate  these  cruder  clinical 
signs  of  an  approaching  medullar^'  compression,  so  that  the  intracranial 
pressure  can  be  relieved  earlier,  with  greater  safety  and  with  a  much  lower 
mortality  rate.  It  is  hot  to  be  doubted  that  there  are  patients  who  have 
been  in  this  stage  of  acute  medullary  compression  with  a  pulse-rate  of  50 
and  even  lower,  and  yet  they  have  recovered  life  without  a  cranial  opera- 
tion; their  constitutional  resistance  to  this  high  intracranial  pressure  has 
enabled  them  to  withstand  it  successfully,  and  yet  these  patients  (and 
I  have  followed  a  number  of  them)  rarely  if  ever  regain  their  former  good 
health  but  are  permanently  damaged  to  a  greater  or  less  degree  from  having 
endured  this  high  pressure  over  a  period  of  days,  and  usually  longer.  It 
is,  therefore,  not  only  the  immediate  recovery  of  life  of  the  patient  which 
must  be  considered  but  also  his  future  ultimate  condition  of  normality,  and 
there  is  no  question  that  the  early  operation  of  cranial  decompression  and 
drainage  affords  these  patients  the  best  chance  of  complete  reoovery. 

It  is  now  realized,  therefore,  that  the  two  periods  in  which  no  cranial 
operation  should  be  performed  upon  these  patients  is,  first,  during  the  initial 
period  of  severe  shock  with  a  pulse-rate  above  110,  and  then,  second,  the 
terminal  period  of  medullary  edema  and  collapse  when  the  pulse-  and 
respiration-rates  have  reached  their  lowest  levels  of  50  and  12  and  even  lower, 
respectively,  and  have  begun  to  rise  rapidly  to  100  and  30  and  higher, 
respectively.  If  a  patient  survives  an  operation  during  this  first  period  of 
severe  shock,  then  he  recovers  in  spite  of  the  operation,  whereas  if  a  patient 
should  survive  a  cranial  operation  after  the  clinical  signs  of  an  acute  medul- 
lary edema  have  appeared — well,  it  does  not  happen,  and  I  have  yet  to  see 
a  patient  recover  from  this  extreme  terminal  condition — operation  or  no 
operation.  In  conclusion,  as  stated  before,  only  about  one-third  of  the 
patients  having  brain  injuries  require  a  cranial  operation,  while  the  other 
two-thirds  can  and  do  make  excellent  recoveries  under  the  expectant  pallia- 
tive method  of  treatment.  If  the  intracranial  pressure,  however,  exceeds 
a  height  beyond  which  it  is  not  considered  probable  that  the  expectant 
palliative  method  will  be  sufficient  to  obtain  the  best  result  as  to  life  and 
future  normality,  then  the  ideal  time  for  the  cranial  operation  of  decom- 
pression and  drainage  is  before  the  ])eriod  of  acute  medullary  compression, 
and  this  can  be  ascertained  by  the  more  recent  methods  of  examination — 
particularly  the  intelligent  use  of  the  ophthalmoscope  and  of  the  spinal 
mercurial  manometer.  If  the  patient  is  already  in  the  stage  of  acute  medul- 
lary compression,  of  lowered  and  irregular  pulse-  and  respiration-rates,  then 
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the  cranial  operation  at  least  offers  the  patient  a  definite  chanee  to  recover 
life,  but  the  relief  of  tiie  pressure  afforded  at  that  late  period  may  not  be 
sufficient  to  obtain  the  best  result;  it  should,  howe%'er,  be  attempted. 

Choice  of  Operation. — In  depressed  fractures  of  the  vault  of  the  skull, 
the  deprcissed  area  of  bone  should  naturally  be  elevated  or  removed;  if, 
however,  there  iis  present  a  marked  increase  of  the  intracranial  pressure — 
at  least  above  16  mm.- — then  a  su!)temporal  decompression  should  first  be 
performed  on  the  same  side  of  the  head  as  the  depressed  area  of  bone,  and 
then  the  latter  can  be  safely  elevated  or  removed — at  the  same  operation  or 
at  a  second  operation  several  days  later.  It  is  distinctly  dangerous  to  elevate 
or  remove  a  depressed  area  of  the  vault  if  the  nnderlying  dura  is  torn  and 
the  intracranial  pressure  is  high,  for  fear  that  the  adjacent  cerebral  cortex 
will  be  forced  upward  through  the  bony  opening  and  thus  be  irreparably 
dama|!jed.  This  unfortvuiate  complication  frequently  occurs  in  these  patients 
having  a  high  intracranial  pressure  unless  the  precaution  is  first  taken  of 
relieving  the  pressure  by  means  of  a  subtemporal  decompression. 

The  osteoplastic  **flap*'  operation  is  rarely  of  application  and  of  value  in 
these  patients  having  brain  injuries.  Not  only  is  it  a  much  more  formidable 
operation  than  the  subtemporal  decompression  in  that  it  is  a  greater  shock 
to  the  patient  by  rettniring  a  longer  time^at  least  one  hour  and  more,  and 
the  loss  of  blood  is  greater,  but  the  intracranial  lesion  in  these  patients  is 
rarely  of  such  a  situation  and  character  that  it  can  be  definitely  stated  that 
the  intracranial  bemorrlmgc  is  limited  to  one  particular  portion  of  the  brain, 
and  therefore  indicating  that  a  certain  cortical  area  must  be  exposed.  In 
almost  all  of  these  patients,  there  are  no  accnrate  localizing  signs  pointing 
to  more  than  a  lesion  of  cither  eercbral  hemisphere,  and  this  results  from  the 
fact  that  the  usual  lesion  is  a  subdural  free  hemorrhage,  and  supracortical 
rather  than  localized  in  the  cerebral  cortex  itself,  and  also  to  the  great 
freqiiency  of  an  acute  cerebral  edema  alone— that  is,  a  ''wet''  edematous 
condition  of  the  l)raiu  resulting  from  an  excess  uf  the  cerrbrospinal  fluid; 
these  conditions  rmturally  do  nut  present  any  definite  Inualizing  signs  clini- 
cally other  than  the  involvement  of  one  cerebral  hemisphere  more  than  the 
other.  Besides,  to  perffuin  an  osteoplastic  '*flap'*  operation  over  the  more 
developed  areas  of  tire  cerebral  cnrt^x  and  particularly  above  and  adjacent^ 
to  either  motor  tract  and  in  the  presence  of  a  high  intracrariial  prcs-sure — 
the  risk  of  a  pcnnanent  damagt^  to  these  important  areas  would  be  very 
great  indeed ;  such  impairment  following  these  operations  in  the  past  almost 
discredited  the  opemii^T  treatment  of  selerted  eases  of  brain  injuries— so 
mnch  so  that  the  patii^nt  was  considered  to  liave  an  equal  t-hancc  of  ultimate 
recovery  without  a  cranial  oi>eration  as  with  one — and  possibly  more  so. 

The  advantage  of  ib<*  subtempf»ral  ronte  over  other  methods  of  cranial 
decompression  is  chiefly  due  to  its  anatomical  rckdions;  not  only  is  the 
squamous  In^ue  inulerlying  tbt>  tempiiral  musele  the  thinnest  ]iart  of  the 
vault  of  the  skull  and  tliercf(u\-  less  diflicult  to  rcuu^ve,  but  it  cxjioses  a  part 
of  the  cortex  most  frequently  involved  in  castas  of  brain  injury  with  and 
without  a  fracture  of  the  skull  where  the  middh^  incninyreal  artery  is  torn 
or  the  teraporo-sphenoidal  lobe  is  lacerated,  and  in  cases  of  abscess  of  the 
temporo-sphenoidal  lobe  fnllnwing  its  usual  f-ause — an  otitis  nuMiia  ;  with 


WITH  AND  WITHOUT  A  FRACTURE  OF  THE  SKULL        87 

little  difficulty,  the  lower  portion  of  the  motor  tract  may  be  explored  aa 
well  as  the  posterior  portion  of  the  frontal  lobe;  and  on  the  left  side  the 
motor  speech  area  is  easily  observ^ed.  Another  important  advantage  is  the 
fact  that  tht-  part  of  the  brain  lying  direetly  beneath  the  decompression 
opening  is  the  cortex  of  the  temporo*sphenoidal  lobe — a  comparatively  silent 
area  of  the  brain;  for  this  reason  any  possible  operative  damage  is  not 
revealed  clinically,  and  in  patients  having  a  high  intracranial  pressure, 
the  protrusion  of  this  part  of  the  brain  into  the  decompression  opening  does 
not  proiluee  paralyses,  etc., — a  frightfnl  result  of  *'deeoni|>ressions''  at  times 
performed  over  the  parietal  bones.  That  is,  a  subtemporal  decompression 
relieves  increased  intracranial  pressure  without  the  danger  of  cerebral  im- 
pairment;  besides,  it  affords  excellent  drainage  for  the  middle  fossa  of  the 
skull  at  its  lowest  point^a  very  important  consideration  in  patients  having 
brain  injuries. 

Again,  the  thick  overlying  temporal  muscle  not  only  makes  possible  a 
firm  closure  but  also  allows  the  nnderlying  bone  to  be  removed  so  that  a 
permanent  decompression  results  with  no  danger  of  a  hernia  cerebri. 
The  scalp  is  not  weakened  by  drailiage  througli  the  lower  angle  of  the  split 
temporal  muscle  and  no  unsightly  protrusion  occurs;  the  sear  is  always 
inside  the  hair-line.  Besides,  in  men,  the  rim  of  the  derby  or  straw  hat 
affords  some  protection  to  the  area  of  decompression  although  no  protection 
is  really  necessary,  as  the  temporal  muscle  is  thick  and  thus  the  underlying 
cortex  is  more  protected  than  the  eyeball ;  besides,  the  underlying  cortex 
itself  is  comparatively  a  silent  area  of  the  brain  so  that  even  if  it  were 
injured  by  some  sharp  oV>ject  being  thrust  into  the  opening,  no  clinical 
signs  wonid  appear  unless  an  acute  infection  should  result;  this  possible 
remote  complication  has  not  occurred  in  any  of  the  operated  patients. 

The  vertical  incision  in  this  ofieration  is  far  superior  to  the  older  method 
of  a  cun^ilinear  incision  over  or  at  the  parietal  crest.  Not  only  may  the 
manual  pressure -tract  ion  method  of  hemostasis  be  used  miu'b  more  etfectively 
with  the  vertical  incision,  but  the  temporal  artery  is  clamped  at  its  lowest 
point  at  the  very  beginning  of  the  operation  and  before  the  artery  branches 
into  numerous  smaller  vessels,  whereas,  in  the  curvtH]  iru'ision,  the  many 
branches  of  the  temporal  artery  are  severed  indiviiluully  and  each  one  must 
be  clamped  separately;  again,  it  is  easier  to  enlarge  the  bony  opening 
downward  to  the  base  of  the  skull  when  the  vertical  incision  is  used — 
a  very  important  point  for  drainage  in  cases  of  brain  injury  with  and 
without  a  fracture  of  the  skull.  To  preserve  the  strong  attachment  of  the 
temporal  muscle  to  the  parietal  crest  is  very  difficult  and  even  impossible 
when  the  usual  curved  incision  is  used;  in  this  manner,  the  decompression 
may  so  weaken  the  side  of  the  head  that  a  hernia  cerebri  appears  as  the 
intracranial  pressure  increases;  esiTeciaUy  is  this  true  in  irremovable  tumors 
of  the  brain.  This  eomplieatiou  is  a  most  rare  occurrence  following  a 
decompression  performed  with  the  vertical  iueisiou  and  with  a  careful 
regard  for  the  attachment  of  the  temporal  muscle. 


CHAPTER  VIII 
The  Technic  of  the  Opebation  of  Subtemporal  DECOMPR^aoN 

The  usual  genera!  preparation  of  the  patient  for  an  operation  is  the 
restriction  of  diet  and  the  administration  of  a  soapsuds  enema  several  hours 
before  the  operation.  The  entire  head  or  merely  the  side  of  the  head  selected 

FARfETAL     CRSST  fOR 

ATrAWflf£Nr  OF  rfAfFomi 

MUSCLF. 

-  •  -DOTrFD  l//^F  OF  BONY 
DFCOMFRFSSfOAf    OFFN//\fS, 

ZYGOMA  RFMOYFD  SWWm 

-ArrAcmffifr  of  rfMFORAi 

MUSCLF  TOMFFR/OR  MAX/ILA. 

Fin,  17.— The  auiitunncal  relatione  of  the  right  temjioraJ  muscle  with  its  attachment  to  the  tmrietsil 
crest  iibovc  nnd  \\\  the  infer i'jr  Timi^illa  betieath  the  cygorrift  belcjw;  ita  dianieti-r  is  UAUiiHy  three  inrlicia  and 
more^  ill  adulte,  und  fornix  uh  ideaH  |Krtji«<'traa  U%f  the  underJyinj;  hoiiy  opeait^  of  the  Mubtemporal  decom- 
presKiini  fmdicIltl^d  by  the  dotiefl  JifieL  The  dii^etion  of  the.  muade  nbrpd  illuatrate&  hiw  ^y  it  u  to 
separate  thern  hibgiLudinnUy  uud  vertically. 
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irmmnc  process. 


nt  th^^'  )\  *  extent  of  the  vertical  eralp  incittion  in  relation  to  tlu'  untlerlying  squamous  portion 

oi  me  rignt  temporal  bono  an*!  the  lower  i)art  of  the  riKht  rmrietal  bone;  the  riglit  middle  meningeal  artery 
the^m?dd'l'"Vo"*^  upward  and  backward.     The  dotted  line  of  removed  bone  reaches  the  base  of  the  skull— 

for  operation  is  carefully  shavrd,  either  on  the  preeedin^r  nipht  and  a  izreen 
soap  poultice  applied  or  in  emerprency  patients  the  operative  area  is  closely 
shaved  just  before  the  operation.  Unless  there  are  clinical  sijrns  indicating 
a  lesion  of  the  left  cerebral  hemisphere,  the  decompression  to  lower  an  in- 
creased intracranial  pressure  is  always  performed  on  the  ri^dit  side  in  order 
to  avoid  the  motor  speech  area,  which  is  situated  in  ri<i]it-handed  persons  in 
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the  posterior  portion  of  the  third  left  frontal  convolution,  and  vice  verst 
left-handed  patients.  The  anatomical  relations  are  illustrated  in  Figs, 
and  18.  The  patient  is  placed  upon  his  back  with  the  right  shoulder  sligl 
elevated  by  a  sand-bag  so  that  the  right  side  of  the  head  can  be  more  ea 
made  parallel  to  the  horizontal  plane  of  the  table ;  in  this  manner,  the  opt 
tive  site  is  well  exposed  and  it  does  not  compel  the  operator,  wh6  standi 
the  head  of  the  table,  and  his  assistants  to  assume  tiring  positions.  ' 
anesthetist  is  seated  under  a  sterile  sheet  at  the  waist  of  the  patient,  anc 
this  way  he  is  entirely  excluded  from  the  field  of  operation.  The  anesthesia 
these  patients  requires  the  most  skilful  administration ;  especially  is  this  t 
to  avoid  an  extreme 
cyanosis  and  congestion 
during  the  induction  of 
narcosis  and  also  after 
the  dura  has  been  incised 
and  the  cerebral  cortex 
exposed ;  couorhing  or  even 
labored  respiration  at  this 
stage  of  the  operation 
may  result  disastrously 
by  forcing  the  cortex 
through  the  bony  openin*? 
so  that  even  the  cortex 
may  be  ruptured  and 
serious  hemorrhage  occur. 
Dr.  Charles  S.  Hunt,  who 
has  administered  the  an- 
esthesia to  most  of  my 
patients,  uses  a  mixture  of 
ether  and  oxygen  very 
successfully  (Fig.  19)  ;  he 
has  found  it  necessary  to 
deepen  the  narcosis  just 
before  the  dura  is  incised, 
otherwise  the  sudden  low- 
ering of  the  intracranial  pressure  will  allow  the  patient  to  show  sign? 
consciousness,  coughing,  etc., — a  complication  to  be  feared  greatly  at 
stage  01  the  operation. 

The  side  of  the  head  and  face  are  now  carefully  *^scrubbed''  with  gi 
soap  and  water  for  five  minutes,  and  then  alcohol  (70  per  cent.)  is  spon 
over  the  operative  area.  Iodine  is  only  used  in  emergency  cases  when 
scalp  cannot  be  thoroughly  prepared ;  it  tends  to  irritate  the  skin  of  m 
patients,  especially  children,  and  thus  renders  a  secondary'  infection  p( 
ble.  A  superficial  vertical  incision  of  the  skin  (Fig.  20)  is  now  mad( 
indicate  the  extent  of  the  scalp  incision  and  then  dry  sterile  towels 
clipped  to  the  scalp  at  each  side  of  this  incision  by  towel  clips  (Figs. 
and  22) ;  in  this  manner,  the  head  is  completely  covered  and  t^'^  ^" 
cannot  become  disarranged,  so  that  there  is  li^^^^'^   ^ 


Fio.   19. — The   8up)erficial  scalp  incision  in  relation  to  the  pa: 

crest  {A);  and  to  the  zygoma  {B),  and  the  external  auditoi 

meatus  {C).  The  ether-oxygen  apparatus  in  position  (D). 
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By  using  the  method  of  biniauiial  pres.^uiv4raction  at  eat-h  side  of  the 
iiieision  and  the  forefinger  of  the  assistant  firmty  applied  so  as  to  compress 
the  temporal  artery  as  it  ascends  above  the  zygoma  (Fig.  23),  the  ineision 
<ran  be  made  with  very  little  loss  of  blood — a  most  important  factor  in  all 
cranial  operations;  a  cranial  tonrnitpiet  caruiot  be  used  in  tliis  operation 
and  the  other  methods  of  controlling  hemorrhage  of  the  scalp  snch  as  sutur- 
ing the  scalp,  clipping  of  the  scalp,  etc.,  are  not  only  time-consuming, 
troublesome,  and  even  dangerous  by  increasing  the  risk  of  infection,  but 
they  are  incfTeetive  in  many  patients. 

The  incisinn  is  made  vertically  upward  through  the  scalp  from  a  point 
just  above  the  zygcmia  and  one-hylf  inch  anterior  to  the  externa!  auditory 
meatus,  to  the  middle  of  the  parietal  crest  and  thns  overlying  the  origin 
of  the  temporal  muscle;  it  is  about  three  to  three  and  one-half  inches  in 


Vefrick 


FuK  20.^The  vcrtiml  akin  moiajon  of  ahout  ttirev  iticlices  pxtcnrling  fmni  the  iyj;nma  upward  to  the 
mtt&chment  of  the  temponil  muacle  to  thi?  purietal  rr<\it  ami  rm  httfher  — a  vrry  irnpurtant  factor  ia  obtainin|£ 
&  tirm  {^lofiiirc  ttl  llii^  tompi>raL  (j:;tijicl«  i\u>\  thiia  prcvrrittriK  auy  henitBl  proirutiiorijf, 

length,  and  is  parallel  to  the  fibres  of  the  underlying  temporal  muscle. 
Small  curved  heniostats  {Fig,  24)  applied  to  the  subeutaiieous  fascia  are 
used  to  compress  the  branehes  of  the  temporal  artery  and  then  the  temporal 
fascia  is  incised  vertically  (Fig.  25)  and  the  fibres  <jf  the  temjioral  muscle 
are  split  longitudiiuilly  and  retracted,  exposing  the  squamous  portion  of 
the  temporal  bone  (Figr.  26).  A  sharp  periosteal  elevator  is  used  to  separate 
the  mtisele  from  the  underlying  bone;  great  e^ire  shnnld  be  tnken  not  to 
destroy  the  attaelnnent  of  the  musele  and  its  fasein  to  the  parietal  erest ; 
otherwise,  the  closure  of  the  temporal  muselr  will  Ive  greatly  wi^akened 

The  Doyen  perforator  and  burr  fFigs.  27  and  28)  are  now  employed 
to  make  a  small  bony  opening  at  the  lower  ansrle  of  the  operntive  aren.  that  is, 
the  thinnest  portion  of  the  souamons  bone  (Fijrs.  20  n\v]  ^0).  Rmall 
rongeurs  (Pig,  31)  enlarge  the  opening  (Fig.  32)  until  it  is  possible  to  nse 
a  larger  rongeur  having  one  blade  levelled  and  flattened  ( Fitrs.  .S'i  and  34), 
so  that  it  can  he  easily  and  safely  inserted  between  the  dura  and  bone: 
frequent  explorations  and  removal  of  adhesions  between  t!ie  dura  anA  bone 


JBTEMPO 


i  covering  the 
skin  itself;  a  ^ 
ear  cannot  be  r 
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Vui.  22. — Ton  view  (actual  siie)  of  a  towel-clip  which  holds  the  towela  firmly  clipped  to  the  aealpw 
thereby  covering  tne  skin  and  excluding  it  from  the  operative  field  and  alscpreventrng  any  alippiiig  of  the 
towels  and  consequently  the  great  danger  of  infection. 


Fk;.  23. — The  use  of  bimanual  pressure-traction  at  the  Bide  of  the  vertical  incision  of  the  scalp,  and 
the  cornnresNion  of  the  temporal  artery  (A )  by  means  of  the  forefinger  of  the  assistant's  right  hand  (B);  with 
the  left  naiul  (^'\  the  awititant  compres&CH  the  vesnels  of  the  scalp  on  one  side,  while  the  left  hand  (D)  of  the 
ot)erut(>r  irt  applied  to  the  other  Hide  of  the  scalp  incision.  No  ntner  method  of  hemostasis.  such  as  the  use 
of  a  cranial  tourniquet  or  a  continuous  Bcalp  suture,  is  necessary. 


F'lo.  24. — Lateral  view  (actual  siie>  of  thf  diiiall  curved  hcmostats  uttcvl  for  clamping  the  subcutaneous 
fascia  of  the  scalp  and  fohling  it  backward.  hi>  as  to  compreiut  the  sn.all  vesscb  of  the  scalp  and  therelqf 
avoid  the  iie<'essity  of  clamping  each  vessel  separately. 
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Fia.  25. — The  skin  incision  down  to  the  underlying  temporal  fascia;  by  the  method  of  bimanual  pressure- 
traction  upon  the  edges  of  the  scalp  incision,  the  bleeding  id  practically  nil;  small  curved  hcmostats  are  now 
attached  to  the  subcutaneous  fascia  so  that  any  possible  bleeding  points  are  thus  comprcswed  by  the  hemo- 
atats  being  turned  down. 
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T£AfPO/?/ll  FASCm 

10W£R  PO/fnON- 
OFPAR/fmL  BOAf£ 


-re^fpo/fo-PAff/sTM 
suri/PE 

•Rfr/^/icrops 
^£pm/ir/A(6  nrf/vRAL 
msci£AW  rAsc//i 


SQUAMOUS  PO/?T/0/V-" 
Of  r£MPOPAL  BOAf£ 
AA/D  trs  rWAfA/£Sr 
AP£A 

Fia.  26. — The  retraction  of  the  temporal  muB<^lc>  und  TnadiA  fii>cwine  the  underlyloit  lower  portion  of 
the  parietal  bone  and  the  mjiianjiou^  portion  of  th^  temporaJ  boae:  an  ikreft  of  bone  of  thf«£  inoiiee  ia 
diameter  can  thua  be  exposed  and  rciiiovL-d. 


?ga^^^ajM4^:o^E^  j 


Fio.  27. — ^The  Doyen  in- 
strument with  its  perforator 
iA)  and  its  burr  iB), 


Fifj.  2S. — Diapraniniatic  crf>ss-sec- 
tions  of  the  vault  Bhowinn  the  safe 
methixl  of  opening  tfie  skull:  a  pin- 
point opening  is  iii.ide  by  the  J^oyen 
Krforator  (.4)  and  then  enlarg(Hl  by  the 
jyen  burr  (lis,  so  that  the  .small 
rongeurs  can  be  inserted ;  in  this  manner, 
the  dura  and  the  underlying  cerebral 
cortex  arc  never  injured,  and  the  middle 
mcnMip<\d  artery  can  be  avoided;  the 
use  of  even  a  small  trephine  iathuacon- 
iraindicated. 
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with  the  durai  separator  (Fig.  35)  will  prevent  the  dura  from  being  torn. 
In  this  manner,  a  circular  opening  as  large  as  possible  under  the  temporal 
museie  18  made,  extending  from  the  base  of  the  skull  up  to  the  parietal 
crest  and  having  a  diaminer  of  three  to  three  and  one-half  inches. 

Before   opening    the 
dura,  it  is  very  impor-  .n    \   ^\\  j^^^j^ 

tant  that  all  oozing  from     //-^^"""n^)        ]p<t   ,   -  ^  \  iM^^'^ 

the  bony  margins  should   /  Jb^^     jxk       ,         |\  w     \yf 

be    stopped;    the    best  (  'yl}CLJS&\  ^ffllN^K>  ./^ 

method    for    controlling   t  /     '  ^  '^ 

this   bleeding  from   the 
diplcie  and  its  sinuses  is     \     Jh 
the  rubbing  of  bone-wax     ^ 
into  the  edges  of  the  bone 

1   -,    .  .    »         ,  Fio.  2&. — I'iififf  th#i  Doyen  perforator  {A\  to  open  the  akiiill 

ana  it   is  surprising   now  at    the   lower    angle    fj|    thp   inrisiim— the   thinnest    portion   of   the 

nnirilfK^  fhift  trfmhUwrimp  eqwamotia  bune.     The  Doyen  burr  (S)  ia  neit  used  to  enlftrge  thiA 

(|I11CK1>    tniS  iroUOiesOme  npenin^  for  the  insertion  of  th«  tsmaJ[  rongeura. 

complication     is     over- 
come.    Dr.   Norman   Sharpe   has   formulated  a  bone-wax   which   is  most 
elTeetive;  its  compositifm  is  as  follows: 

White  \Vax T  parts 

Almond  Oil - , 2  parts 

Salicylic  Aeid   1  part 

'  SKiN, 
TEMPORAL  FASCtA  r-^  ^^  .  _  _  SUBCUTANEOUS  TISSUE, 

FARIETAL    BONE.--' 
TEMPORAL  MUSCLE.     /W^-^^^^-^^^-rEMPORO-P^lETAL  SUTU:1E. 


THINNEST  PART 

OF  SQUAMOUS  BONE . 


A 


'MIDDLE  MENINGEAL  ARTERY 
SQUAMOUS  PORTfON  OF  TEMPORAL  BONE, 

J>fN'PQfNT0P£mN6  OF  BONE 

EXPQSfNG  DURA  m 


PERFORATOR      B 


BURR 


Fio.  30.^— At  the  to  west  and  therefore  thi!  tbinQeiit  part  of  tne  nquamnua  [x>ne,  thv  Doyen  perfor&tnr 
iA\  i«  used  to  make  a  pin-pnint  opf^oingflriH-n  to  the  dorn,  and  tht^n  the  Doyen  burr  {B)  enlurfce^  the  open- 
iltc  down  to  the  dura  io  tlml  »niall  runiti^uni  ran  be  inserted  to  remove  the  bone;  care  ia  taken  to  avoid 
mn  injury  tn  the  mdjacent  middJe  fueningciil  artery. 

Keep  in  a  5  per  cent,  solution  of  earbolic  acid.  This  wax  may  be  sterilized 
before  each  operation,  and  then  allowed  to  eool  so  that  it  hardens  and  is 
easily  moulded;  small  pellets,  the  size  of  peas,  are  then  rubbed  into  the 
oozing  bone.  It  is  a  most  effective  method  of  phiEr*rin^  the  middle  meningeal 
artery  when  it  ehanncls  the  bone ;  It  seems  to  me  that  it  might  be  used  in 
operations  upon  bone  elsewhere,  such  as  extensive  resections  of  bone,  etc.  \ 
it  is  far  gxiperior  to  the  old  method  of  nsinjyr  wooden  pejT:s  iu  cranial  surgery. 
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SQ(/AAfO£/S  SOA^S, 
\ 
\ 
\ 


Fig.  31.— Sinjiaii   rongeurs  cnlAi-giELg  the   iKiny   opcuuciK   artcr   tfac  lis«  of  ths  Doyen  hiUT» 


T£fiPOf?fiL  FASa/i 
TEMPOML  Mi/SCl£7 


30//y  OP£A///VG 

£Ari/l/?6£/)  - 
Sr  /PO/V<S£6//9S. 


Kn;  nj  -R(^ny  oj>ening  bein^  enlarKod  by  ronRcurs  backward,  (luwnwanl  ami  upward,  but  not  for- 
waril  until  la>t  on  account  t>f  the  iniildle  nieniu>;eal  artery  lyin^  adjacent  t«>  the  anterior  portion  of  the  bony 
exposure;  if  the  artery  should  be  t«>rn.  the  hetnorrha«e  can  be  very  easily  controlled  cither  with  bone  i»-ax, 
a  silver  clip,  or,  if  necessary,  by  a  Muall  packing  of  gauze  tape,  l  he  final  bize  of  the  bony  opening  is  about 
3  inches  in  diameter.  A 


Fio.  33. — Larger  bone  roogeun*.  haxing  the  thin  lower  blade  bevelled  for  insertion  between  the  dura  and 
the  overb'ing  bone,  which  can  now  be  safely  removed  at  no  ri^k  to  the  dura  it*elf. 
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M/ODL£    MEAf/NGEAL 
ARTERY. 


OUR  A . 


QEVELLED    BLADE  Of  RONGEU/iS. 


FlO.  34. — Boay  opening  being  extcndod  by  latKer  rungfura  hnvinff  one  blade  flutterii<(i  and  bevelled 
wa  tll&t  it  can  be  eoaily  inaerted  between  the  dura  and  the^  overlying  bone  without  danger  of  tearing  the 
dun  itself. 


Fio,  35. — Ijiteral  view  lactunl  siic)  of  the  dural  separator  for  inaeftlnn  bctttt'eii  the  bone  and  tbe 
underlying  dura  and  tho  removal  of  dural  adhemons  to  the  bone  ao  that  the  dauj^r  of  (earing  the  dura 
by  the  rongeurs  ia  practically  n if. 


ATTACHMENT  OF  WE  TEMPORAL 
MUSCLE  AND  FASCIA  TO  THE  " 
PARIETAL  CREST  BEING  KEPT 
/NTAC  T;   very  iMPOR  TA  N  T, 


DURA 


;s^„^3HfN, 

C-^.K^  -5UBCU  TA  NEOUS  TISSUE, 

^S^^"'  TEMPORAL  MUSCLE,  ANQ 
fASC/A. 

DOTTED  LINE  /NDfCAT/NG 
tRUC/AL  /NC/S/ON 
OF  THE  DURA  . 


L       ^ 


'MIDDLE  MENINGEAL  ARTERY. 


Fio.  36. — Openiag  of  the  dura:  the  underlying  dura  i»  now  opened  as  widely  a^  posaible  by  crueial 
and  then  by  atellnte  inebiooi;  the  diirat  hook  and  the  grooved  director  are  first  used^  then  the  (ipoon-epatula. 
and  diiral  acisaora  to  enlarge  the  dural  opening;  the  branches  ol  the  n^eningeal  artery  are  ligated  by  the 
ailTsr  cli  pt. 
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■\ PUDDLE    MEN- 

\        WGEAL    ARTERY. 

'-0URAL    HOOK  iHSERTED 
mrO    OUTER  lAYER  Of 
DURA. 


Till    «Hr       Smnll  tltiTHl  htiok  i,\\  iuM^rtv^l  into  the  outer  ta^'cr  of  thp  dur&  and  b«tn<  Uff«d  to  elevate  the 
Uurufn'iM  ttip  uit(|t«fl>iiiii  rrrrUni)  enrtri  in  unlcr  thAt  a  enmlJ  tluml  inrisi^m  may  be  aafdy  m&de. 


OimA\ 


-SKIN. 

5U8CUTANECXJS  TISSUE. 
'^TEMPQRAl     FASC/A    AMif 
Mt/SClS. 
*^ROOV£D  Df RECTOR. 


MIDDLE 
'MEMNOEAL  ARTERY. 


-  -  dCf^y  £D6E   OF 
^ECOMPRSSSJOH 

OOTTEQ  UNES  (CRuCtAi) 

mofCArmc  oural  iNOSfON . 


In  fWMfftWP^  i%f  tke  isiiult  iW  mkKiW^  viemtt^jil  jxtf  rv  U  f n^^u^ntlir  torn  wm 
il  <lMaiaek»  tW  Kvbe  <^  tW  vault,  ^«  tbat  it  t>  41  T^ty  >impk  matter  to 
fiMiove  ihie  ^'XtT^uml  <4ot  ami  thtn  plisgr  i^  K»r  i^tunopel  of  ih?  i>Wiir!]^ 
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The  dura  is  aow  iDcised  iti  a  crucial  manner  (Fig,  36)  by  carefully  cut- 
ting through  its  outer  layer  first  with  a  sharp  knife,  and  then  elevating  the 
dura  from  the  underlying  cortex  by  means  of  the  small  dural  hook  inserted 
into  its  outer  layer  (Fig.  37) ;  the  inner  layer  can  then  be  safely  incised 
until  a  small  pin-point  opening  is  made.  A  grooved  director  bent  almost  at 
right  angles  may  now  be  carefully  inserted  and  the  dural  opening  enlarged 
by  cutting  the  dura  upon  the  director  (Figs,  38  and  39).  When  the  dural 
incision  is  one  ineh  in  lenpth, 
it  is  easier  and  faster  to  in- 
sert a  spoon-shaped  spatula 
(Fig.  40)  beneath  the  dura 
and  then  to  cut  the  dura  with 
a  sharp  pair  of  scissors;  this 
method  m  not  only  safer,  but 
it  allows  the  dural  inciKions 
to  approach  the  dural  vessels 
as  closely  as  possible  so  that 
(hese  vessels  may  be  rlamped 
before  being  cut.  Not  only 
is  it  time-consuming  and 
troublesome  to  li^ate  the 
dural  vessels  with  silk  or  cat- 

—  .1^  l^..+  ;*  :„  l«  ,-.^».^.^,^  4^  artery  K'),  whifh  i»  ligated  by  tw«  silver  rlifw  and  thca  severed 
gilt,    but    It    IS    dangerous    to    bet»4n  thi=rii;  the  rerebral  ?omx  l/ijiEU^uieximswl. 

insert  a  needle  beneath  the 

vessels  before  the  dura  has  been  incised  for  fear  of  puneturiug  one  of  the 
many  eortieal  vessels  lying  beneath,  and  thus  complicating  the  operation 
very  mueh  indeed  ;  if  the  decompression  is  to  be  performed,  it  should  at  lenst 
not  injure  the  brain.  An  excellent  method  of  clamping  the  dural  vessels  is 
the  application  of  small  silver  V-shaped  clips  to  them  and  then  the  dura  and 


Fin.  39,— IncUmg  the  dura  upon  the  ktoovchJ  dirertor  i  A  i 
dowDw&rd    to    the    lower    brnnrh    vi     the    rrdddlc    memtigeu} 


FttJ.  40.— The  Bpoon-aputuJn ^ti  very  useful  inatrumcnt  fnr  protect jeik  the  underlyinK  rert'bral  ctjrten 
when  cutting  the  dura  with  the  authU  dural  aciiisorB;  it  is  ji]»o  of  much  value  in  fuciMtuting  the  exploration 
ol  the  ftdiAcent  eeinebrft]  cortex  hoEieath  the  bony  tuargiii^  nt  the  decnttipres&ion  opening, 

its  vessels  may  be  safely  cut  between  each  pair  of  clips  iiud  no  bleeding  re- 
sults (Figs.  41  and  42).  These  silver  clii>s  may  be  left  upon  the  dnral  vessels, 
and  I  have  never  seen  any  ill  eflTects  occur ;  in  five  cases  at  autopsy  within  two 
years  after  operation,  the  clips  were  found  in  sifn  and  no  tissue  reaction  had 
occurred,  so  that  they  are  a[>pareritly  not  irritating  foreifrn  bodies:  in  some 
patients  when  the  dura  was  vrry  vascular,  as  many  as  eight  clips  were  ap- 
plied, alf hough  the  usual  number  is  not  more  than  three  or  four.  The  clips 
are  made  by  wrapping  German  silver  wire.  No.  24,  snugly  around  a  rectangu- 
lar rod  and  then  bisecting  the  rolls  (Fig.  43)  ;  V-shaped  r-Iips  are  thus  formed 
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Flu.  «l. — Tlw  1i««iUiHi  Kii  llw»  miililk*  m^nin^l  lU'l^'ry  Li)  \n  thr  dur»  by  tneaos  cjf  «  aalr«r  dip  (B) 
«*w^itvnBW*1  ^>  thf»  Hifwht-klnlmc  forrr>fw  <(  )  :^boul  tnip  veMvU;   on«  clip  {/>)  Iiaa  mlmdy  b«eii  ftpplied. 


mt/r£AS^£4L 
SAr£^K 

i/pf>£N  r 

sMfafyp  cz/P 
coff¥^i<fr4j^. 


r/s$i/£. 


CiA^'P'^^  r^£ 
l^jBS£^  nsSi^DRAW 


ir/Th/At  miR^ 


«fett|li«»  ^  ^i«iM*4«ad  %  "«»i«r4<iflvNJ ''  Iv&m  tir  4«*>>^ajiinfftil 
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cmss 
Sicrw/v — ^ 


I^A 


^^_ 


TM'^T^-' '/  V  Jf  l^-l  H  %l  M  »| 


Fio.  43.— Method  of  malrinir  «Jver  dipt  for  the  ligation  of  the  dufal  vcsaHs:  Bilver  wire  (No.  24)  b 
wrap|>ed  snu^ty  njouad  tho  reptflnj|rular  grooved  bar  (.4),  and  then  cut  in  the  grcHjve  on  pach  aide  (£f),  by 
the  wir«-<rutting  ftciMora  {C)\  the  v-fihApc^  eilver  clips  (/>)  are  placed  ia  the  (jroovn*  of  the  hoider  f£)» 
inserted  into  tbo  cover  {M\*  aterilited  and  are  then  ready  for  use.  The  groovetl  forcep**  iij\  for  holding 
Ibe  ailver  crlipa  farilltat«  their  application  to  the  dural  vesseU  wiiich  &re  eom pressed  by  the  clu«ure  of  the 
lore-eps  and  uic  eiipa  thus  li^ate  the  ve^HeJs  by  reroa.iDinjE  in  Htu;  iJkn  vessela  tsay  tbua  be  cut  aafely  and 
rapidfy  uid  do  bleeding  occ^n;  no  Itgiiturefl  are  therefore  necessary. 


TEtfPOFAL  - 
M5C/A, 

Di/mi  - 

fUPS 

/?£PIAC£D 


ffi/SB£^  r/ssm 


'SaBcurm£0(/s. 

rASSU£, 

yS/lt^£/? 
CUPS. 


Aih/ACi/^miM 
sriY/A//  fmm£ 


S/li/£P 
CI /PS. 


Fio.  44. — Diagrmmmatic  ^etch  of  the  dural  flaps  rerihSLped  but  not  sutund  »o  that  a  permanent  decom- 
jtton  i-eaiilU;  the  ailver  clips  can  be  seen  clamping  tne  dural  brant-hes  of  the  middle  meningeal  artery; 
tbe  rubber  tissue  drain  is  left  in  »itu.    Cl<jsufe  of  the  inciaion  is  now  begun. 
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and  after  sterilization  these  ean  be  put  in  a  elip  holder  (similar  to  a  hemoslat 
with  H  grooved  end)  and  elij)])ed  upon  the  dural  vessel.  This  method  saves 
niiieh  time  and  entails  no  risks. 

The  dural  opening  is  thus  enlarged  in  a  crucial  or  stellate  manner  until 
the  bony  margins  of  the  decompres,*»ion  are  reached.  It  is  very  important 
to  incise  the  dura  downwards  to  the  very  base  of  the  skull  so  that  the  middle 
fossa  (jf  the  skull  eau  be  easily  and  freely  drained — so  essential  in  all 
brain  injuries  with  and  without  a  fracture  of  the  skull  and  assoeinted  with 
an  edematous,  swollen  brain  with  or  without  hemorrhage  (Fig.  44). 
Tlu'oiurh  this  opining  any  underlying  pathological  Icsicm  can  he  dealt  with 
freely  and  safely ;  large  subdural  elots  may  be  removed  in  brain  injuries, 
while  small  tumors  can  be  removed  atui  abscesses  drained.     Aided  bv  the 


c/^reur  ^urme 

(CONT/NOOC/S  /^/?0/f- 


r£/iPOR/iL    -  - 
Ar(/SCL£ 


-  -^UBO/T/l/VtOi/^ 
T/S,S£/£ 


FA5C//1 


D/?/i/A/  -     ~ 


Fui.  45  — Dijij^Tunimfttir  fikHrh  <^f  thr  routine  use  cl  rontiiiunus  catjnit  Butui**  (from  below  upw&rd) 
to  Afiproxiiiiatti  mindly  t^u*  tibnn*  *!if  tlm*  rtitir*-  i{etij|M»n«l  cnuAcIe  in  one  Jajer  o\^er  the  bony  opeiiinK;  if  the 
ititr»rniiiutbl  ivrreeurt'i  xa  rttrrnu'.  X\\tst%  LI1t^r^uplril  catgut  or  Rilk  auiurc?  iu  \^y^  layers  may  be  advisable. 

^poim-sbapoii  spatula  ami  a  ^ochI  i^trtrk*  heiitllijrht.  tlio  neighboring  areas  of 
the  frontal  lobe,  the  parietal  lobe  and  the  tempc^ral  lobe  may  be  aceiirately 
exploreil  for  any  eortieal  lesimh  If  tbe  eereliral  tension  is  very  high,  then 
the  ipsolateral  ventriele  may  be  draineil  by  the  %entriele  punetnre  needle; 
ail  parts  of  the  temporo-spbenoidal  lolie  and  even  the  posterior  por- 
tion of  the  fnmtal  lotv  and  the  lower  portion  of  the  parietal  lobe  ean  be 
aeenrately  exph>red  in  tbe  siune  manner,  as  in  eases  of  suspected  brain 
tumor  and  abseesN  formation. 

After  the  een*bral  lesion  has  been  removed  or  drained,  or  if  merely  the 
relief  of  intraeranial  pressure  is  desired,  then  a  rubber  tissue  drain  of 
one-quarter  of  an  ineh  in  width  and  several  layers  in  thiekness  is  inserted  at 
the  lower  angle  of  the  wound  and  inside  the  dura  beneath  the  temporo- 
sphenoidal  lobe  as  far  as  pa*isible:  in  this  manner,  excellent  drainage  is 
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affordotl  the  middle  erauial  fossa;  a  Kecoud  drain  of  rubber  tissue  is  fre- 
quently inserti^d  subdiirally  at  the  upper  angle  of  the  incision.  Before 
the  closure  of  the  opening,  it  is  important  that  there  should  not  remain 
any  bleeding  points,  no  matter  how  mnall  j  small  cotton  pledgets  wet  in 
warm  saline  solution  are  frequently  sufficient  in  many  eases  of  cortical 
oozing,  or  small  pieces  of  the  temporal  mu.sele  applied  to  the  bleedincf  point 
and  then  compressed  for  a  few  seconds  will  stop  a  most  troublesome  oozing. 
When  tumors  are  removed,  then  packs  of  sterile  cotton,  either  diy  or  wet 
in  warm  saline  solution  and  presst^d  into  the  cavity  of  the  enucleated  mass, 
will  (loiekly  prevent  a  large  hemorrhage:  it  is  rarely  neees^ry  to  let  an 
intracranial  packing  remain  in  situ. 

The  drain  having  been  inserted  beneath  the  temporo-sphenoidal  lobe,  the 


/i(/SCl£ 


ruip' 


C£R£BPJIL 
COPr£^ 


'Pl/BB£/?  r/SSi/£ 


f^r£m(/pr£D 
si/rapfs 


-om/A^ 


Fia,  46,— The  deeper  Hbrea  of  the  t«mporal  muBcIe  beina 

mpproid mated  by  interruptwi  tvXmt  or  eilk  sutures  ilifixn  above  Fro.  47. — The  upper  Abres  of  the  t(*m- 

dowDwoird  ftHdt  in  two  layerw)  in   pAtiftits  wh^n  tii&  incrraperl  in-  pornl  muflclB  being  HUtmrd  with    inter- 

tracranial  prGMiare  is  eitrpme.     The*  dura  is   never  rpsuiur!^,  rupte^l   catgut  o«    the  eerOQd  JnyiT  nf 

nor  rould  it  be  vrhen  the  intmcmnial  preaaitrR  is  high  without  sutures. 
dBJi^er  of  daniagie  to  the  un<ltrlyiii«  cprebml  cortex. 

temporal  muscle  is  now  sntnred  (Figs.  45,  46  and  47)  with  continnous  plain 
catgut  (Nos.  I  and  II  in  children  and  adults,  respectively) ;  then  the  tem- 
poral fascia  with  interrupted  catfrnt  and  black  silk  alternately  (Fij^s,  48, 
40,  and  50),  and  finally  the  subcutaneous  tissues  with  interrupted  cat^rut 
(No.  1)  (Fig.  51)  ;  the  vessels  of  the  scalp  are  not  ligatcd  as  the  mere  sutur- 
ing of  the  sul>eutaneous  tis^snes  is  sufhcient  to  conii>ress  their  vessels ;  at  times, 
the  temporal  artery  is  separately  lighted.  The  skin  is  earefnlly  approximated 
by  interrupted  sutures  of  fine  black  silk  (Fig.  52),  Dry  gauze  pads  are 
now  applied  to  the  operative  area,  and  after  a  cotton  pad  well  covered  with 
sterile  vaseline  is  placed  behind  the  lobe  of  the  ear  to  prevent  its  being 
pressed  against  the  skull  and  thus  causing  severe  pain,  the  usual  bandage  of 
rolled  gauze  is  applied  and  held  in  place  by  several  strips  of  adhesive 
plaster  (Fig.  53). 
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In  the  operation  of  Bubtemporal  decompression  to  lower  an  Increased 
intracraninl  pressure,  the  dural  opening  is  never  sutured  together;  in  the 
first  placf.  if  there  is  much  intradural  pressure,  it  would  be  impossible 
to  approximate  the  edges  of  the  dura  on  account  of  the  cerebral  protrusioj 


CATGUT  surmis 
sa/<  san//f£s   ^ 

(/NTEfifii/PTSO) 


—SH/Af 

'SUBCurAmot/s 
r/sst/£ 

T£ffPO/fM 
fASC/A 


' — DPAm 


Fnj.  4S. — OfiiPfirr  n/frmpont/  f^wHn^  DiiLEniniinalJc  »ke1ch  of  tbe  rtmlinf  nstttiod  of  luiox  interrupted 
Pinall  Mark  silk  taturn^,  Ahi<rnfitiuft  with  intirntptetl  c&tgut  EUtujtA  for  the  dciaurv  of  the  temponl  fttflcik 
Hiui  thus  inaWuiK  ti  Firm  iir>|>roirinu\1i<»n  poB^iblts  thi«  eiilL  suture  ar<j  p«tnmI]lf^Qt  BUtures  &tid  prevfitit  %tk 
oiMuing  of  thf  tui'iatpn  %{  \\w  i'lit^EuL  auttu^w  tl'iouldi  Lve  ab«orb«<i  loo  eiuly. 


.f  ^^C<  fil/SCl£. 

jd  /^£/iPOPAL   PA^C/A. 
'^7^~  -  /AfT£^ffaPr£D  BLACK 

'- — -aj^A/N   OP  /iaBB£/^  T/SSU£. 


Kio..   49.  —  Inserting  tlie  intorruptovi  black  mIW  sutun-^  !<  r  t'r.o  apprt'Xin.atu  n  ^f  the  t^ii:t->  c{  the   temporal 

!:i^ci.-i     t'ror..   lx^u>w    upward  . 

and  soooiuily.  to  rosuturo  tho  dura  wtniUl  bo  to  destroy  the  object  of  the 
deoomprossion — tho  relief  of  intraeranial  ]Mvsviiro:  for  in  adults,  tho  dura 
is  inolastio,  so  that  there  eaii  be  no  real  deeomiMv-vsii^n  if  the  dura  is 
unopoiuHl  or  rosntnrod  after  beini:  o]>ened.  Tlbro  is  no  tlanirer  apparently 
in  lottinij  tho  dura  remain  open :  adhesions  do  not  form,  and  as  revoale<i 
in  thnv  oases  at  autopsy,  a  new  dura  was  present  Tiie  overly  in  ^r  musole 
forms  a  safe  proteotinir  oovorinsr. 
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SUBCUTANEOUS  FASCIA   /^ 

yNITH    THE       -^Li 

HEMOSTATS  APPLIED     "■ 


TEMPORAL 
'MUSCLE 


TEMPORAL 
-FASCiA 


--INTERRUPTED 

,  CATGUT   SUTURES 


DRAIN 


Fig.  50. — Interrupted  catgut  sutures  to  alternate  with  the  black  silk  sutures  in  the  temporal  fascia. 


s/r/N 


-SUBCUTM/^EOaS 

r/ssi/£ 


c/rrs//r 


-—j}R/i//^ 


Pio.  51. — CUmire  of  the  tubcu- 
taneous  fateia.  It  is  sutured  with 
interrupted  catgut:  continuous 
catgut  (loosely)  may  be  used  in 
children  in  order  to  hasten  the 
closure  in  emergency  conditions. 


Fig.  52. — Closure  of  the  scalp.  Careful  approximation 
of  the  skin  incision  with  interrupted  fine  black  silk 
sutures;  the  drain  of  rubber  tissue  is  allowed  to  remain 
in  situ  for  one  or  two  days,  according  to  the  amount  of 
drainage  of  blood  and  cerebrospinal  fluid.  Sterile  gauM 
dressing  and  bandage  are  now  applied. 
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Post-operative  Treatment — lieside  the  mutiiie  hoEpital  treatment,  the 
follow]  ny:  post -ijpe  rat  ive  measures  are  ad  visa  bit* ; 

I,  Raise  the  head  and  shoulders  with  two  or  three  pillows  to  an  elevation 
of  25  to  30  degrees;  if  the  shock  of  the  intracranial  injury  and  of  the  opera- 
tion is  severe,  then  allow  the  patient  to  remain  *'flat"  in  bed.  If  the  tem- 
perature should  descend  rapidly  to  1(14  and  higher,  and  especially  in 
children,  and  in  the  absence  of  jjulmonary  complications,  it  is  then  advisable 
to  lower  the  head  and  trunk  by  elevating  the  foot  of  the  bed  and  very 
frequently  the  temperature  will  soon  descend  to  102  and  even  lower, 

IL  Water  by  month  as  soon  as  the  nausea  ceases — ^both  to  replace  the 

loss  of  hlood  and  cerebrospinal  tluid  and 
to  lessen  the  thirst  and  thereby  the  rest- 
lessness of  many  of  these  patients, 

III.  Rectal  enemata  of  400  e.e.  of 
warm  normal  saline  solution  immedi- 
ately, and  K^peated  every  four  hours  for 
at  least  24  and  even  36  hours.  If  the 
patient  is  in  a  sevei-e  condition  of  oper- 
ative shock,  then  400  c.c.  of  hot  black 
coffee  per  rectum  is  administered  imme* 
diately  after  the  oi>erntion,  and  this  is 
repeated  two  and  then  four  hours  later,  if 
deemed  necessary.  Formerly,  urotropin, 
gr,  v-x,  were  given  in  the  rectal  saline 
every  f:rur  hours;  it  was  believed  to 
inhibit  the  irrowth  of  ]>aeteria  in  the  cere- 
brospinal fluid,  and  in  this  way,  a  pos- 
sible in  feet  ion  and  menin^^itis  were 
avoided ;  its  renl  efficacy  is  doubtful  since 
the  cerebrospinal  tinid  is  mildly  alkaline 
and  urotropin  is  eflfeetive  in  only  acid 
ine<lia,  sueh  as  the  urine,  etc. ;  it  can, 
however,  do  jio  hnnn,  and  it  may  do 
some  good. 

IV.  The  temperature,  pulse  and  respiration  should  be  recorded  each 
hour  for  twelve  hours,  and  then  everj-  two  hours  for  at  least  36  hours; 
in  this  manner,  the  general  condition  of  the  patient  is  ascertained,  a  rare 
secondary  hemorrhage  or  an  increasing  intracranial  i^t'cssure  affect i Tig  the 
medulla  may  be  suspected  early  and  the  appropriate  treatment  immediately 
instituted  ;  repeated  ophthalmoscopic  examinations  are  essential. 

V,  Morphia,  gr.  Vs  hypodermieally  for  restlessness,  and  repeated  after 
one  hour,  if  n<*cessary. 

The  room  should  be  cool  ami  darkened,  quietness  being  enforced.  On 
the  day  following  the  operation,  liquids,  except  meat  juices  and  milk,  may 
he  given.  On  the  second  day  post-operative,  the  first  dressing  is  made ; 
the  drain  is  now  removed,  allowing  clear  or  even  slightly  blond -tinged 
cerebrospinal  fluid  to  trickle  out;  drainage  of  bloody  cerebrospinal  fluid 
and  even  blofxl  itself  in  these  patients  during  the  first  twenty-four  hours 


Fi",  53 — Roller  banduK^  i^if  Hh^rile  Kau£C 
applied  to  the  head  and  firmly  anrhnred  by  jicrv- 
end  a  dhesi  ve  jfttr ipa .  A  s  niiil  1  cu  t  ton  pat  I  til  !tr*»d 
beihind  the  car  lobe  prevrnta  it«  painful  com- 
prettsion  against  the  head;  the  opposite  e&r 
LH  nut  Pov<?rfii. 
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after  operation,  luay  be  profuse  and  sufTicieiit  to  soak  throu^^h  the  dreivsin^. 
At  least  one-third  of  the  skin  sutures  can  now  be  removed.  Ail  liquids 
except  meat  juiees  may  now  be  given ;  and,  on  the  fourth  day  past-operati%T, 
soft  diet.  On  the  fifth  day  post-operative,  the  second  dressin":  is  made ;  all 
>ikin  sutures  are  removed  and  the  patient  is  placed  upon  a  li«zht  diet.  The 
averagre  duration  of  the  hospital  residence  is  ten  to  fourteen  clays;  no  patient^ 
however,  should  be  permitted  to  return  home  unless  bis  freneral  condition  is 
excellent  and  the  operative  area  depressed  or  at  least  flush  with  the  surround- 
injr  scalp  (but  not  tense  and  bul«:ing),  and  thus  inrlicating  that  the  increased 
intracranial  pressure  has  been  relieved  ;  ophtbalmoseopie  examinations  of 
the  fundi  are  very  helpfid  in  determining  the  gradual  subsidence  of  the 
edematous  obscuration  of  the  details  of  the  optic  disks. 

Upon  returning  to  their  homes,  these  patients  should  not  be  permitted 
to  lead  active  lives  for  a  period  of  three  to  six  months  ;  even  the  least  injured 
of  them  are  not  so  stable  emotionally  for  several  months  as  before  the 
injury,  and  therefore  it  is  essential  for  them  to  avoid  all  excitement  and 
especially  that  of  a  strenuous  business  life  ;  their  social  and  domestic  activi- 
ties should  he  restricted  to  a  minimum.  These  patients  should  be  examined 
at  frcfpient  intervals  for  a  year  and  evt^n  longer  in  order  that  no  untoward 
signs  slioidd  be  overlooked-  Their  diet  shoubl  be  a  light  one  with  no  meat, 
meat-soup,  tea  or  eoflFee  for  at  least  six  months;  and  most  important  of  all, 
no  aleohol  in  any  form  whatsoever — the  danger  of  convulsive  seizures  is 
an  ever-present  one  on  account  of  the  increased  cortical  irritability  of  the 
brain  and  the  after-treatment  must  be  directed  to  its  lessening  ■  many  of  the 
future  complications  ]ios.sih!e  in  these  patients  result  from  the  neglect  of 
these  prec4iutions,  A  careful  regulation  of  the  bowels  so  that  a  daily 
movement  occurs  is  also  of  much  importance.  All  severe  mental  and  emo- 
tional strains  should  be  avoided  for  at  least  a  period  of  one  year  and  if 
possible  for  several  years. 


CHAPTER  IX 
Obsebvations  Regarding  the  Operation  of  Cranial  Decompression 

The  field  of  neurological  surgery  has  so  broadened  during  the  past 
fifteen  years  as  the  result  of  the  pioneer  work  of  Horsley,  von  Eiselsberg, 
and  Krause,  and  in  this  eountry  of  Gushing,  that  a  number  of  neurological 
conditions  that  were  fonnerly  considered  hopeless  are  now  amenable  to 
impn^vejnent  at  least,  and  in  some  early  ea.ses  even  a  cure  may  be  expected. 
This  advance  has  been  due  chiefly  to  earlier  diagnosis,  an  improved  surgical 
tecbuic  and  surgical  judgment,  and  to  better  team-work  of  the  surgeon 
and  the  neurologist. 

Earlier  diagnosis  of  many  intracranial  conditions  is  now  possible  mainly 
as  the  result  of  the  more  general  and  intelligent  use  of  the  ophthalmoscope; 
it  is  now  commonly  recognized  and  appreciated  that  the  condition  of  marked 
papilledema  and  ** choked  disks"  is  the  end-result  of  preexisting  pressure 
signs  observable  in  the  fundus  of  the  eye ;  no  longer  is  it  necessary  to  wait 
until  a  measurable  papilledema  occurs  before  it  can  be  definitely  stated 
that  an  increase  of  the  intracranial  pressure  is  present.  Beside  the  early 
fundal  signs  ascertainable  by  an  ophthalmoscopic  examination,  the  most 
accurate  and  definit*^  test  of  an  increase  of  the  intracranial  pressure  is  the 
lumbar  puncture,  using  the  spinid  mercurial  manometer;  in  this  manner, 
the  ophthalmoscopic  findings  can  be  eonfirnied.  Intracranial  localization 
has  been  greatly  facilitated  by  the  most  thorough  neurological  examinations, 
and  yet  in  many  cases  the  localizing  signs  are  so  obscured  by  the  increased 
intracranial  pressnre  that  they  can  be  easily  overlooked  and  they  may  even 
be  absent ;  the  importance  of  examining  these  patients  early  is  obvious.  No 
patient  sbonld  be  allowed  to  develop  a  secondary  optic  atrophy  and  its 
resulting  l)lindness  wliile  the  effort  is  being  made  to  localize  the  condition — 
an  nnimportant  consideration  in  numy  patients;  an  early  cranial  decom- 
pression will  save  the  eyesight  and  frequently  the  intracranial  lesion  can 
be  localized  later.  Rontgen-rays  are  of  much  assistance  in  the  diagnosis 
of  many  cranial  and  spimil  lesions  ■  by  this  means,  long-continued  intra- 
cranial pressnre  signs  nmy  also  be  determined  and  frequently  the  site  of 
the  lesion  indicated;  a  negative  picture,  especially  of  the  skull,  however, 
means  nothing,  and  fre(|uently  the  interpretatitm  of  api>arentiy  positive 
plates  is  most  difficult  and  at  tiiues  confusing.  Naturally,  in  cranial  and 
spinal  injuries,  the  value  of  the  Kruitgi-n-rays  is  very  great  indccil,  especially 
regarding  accurate  diagnosis,  ami  yet  the  treatuiciit  of  such  co!iditions, 
particularly  of  brain  injuries,  depends  upon  the  presence  or  not  of  an 
increased  intracranial  pressure,  whetber  the  skull  itself  is  fracttired  or  not; 
whereas  in  spinal  injuries,  the  chief  cfuicern  is  whether  the  spinal  cord  has 
been  irreparably  damaged  or  not — the  spinal  fracture  being  of  little  impor- 
tance neurologically  so  far  as  the  treatment  is  concerned,  unless  the  vertebral 
dislocation  is  so  extensive  that  the  spinal  cord  must  have  lost  its  cnntinuity. 
An  improved  surgical  technic,  especially  regarding  the  team-work  of 
1 08 
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the  operator  and  assistant,  has  been  a  large  factor  in  lowering  the  mortality 
of  neurologieal  operations  j  not  only  is  the  rapid  loss  of  blood  avoided^  the 
duration  of  the  operation  lessened  aod  thereby  the  shock  minimized,  but 
the  risk  of  infection  is  also  proportionately  diminished  to  a  point  practically 
niL  Naturally,  intracranial  operations  should  not  be  hurriedly  done,  but 
they  can  be  quickly  and  at  the  same  time  smoothly  and  safely  performed; 
there  is  surely  no  advantage  to  be  obtained  in  prolonging  the  operation 
either  on  account  of  faulty  technic  or  as  a  result  of  such  a  complicated 
technie  that  the  final  closure  of  the  wound  is  delayed  many  minutes.  It 
is  rarely  necessary  for  the  team  to  consist  of  more  than  the  operator,  two 
assistants  and  a  nurse;  the  anesthetist  is  a  most  important  member  and 
many  disasters  in  cerebral  surgery  have  been  due  to  faulty  anesthesia; 
Doctor  Hunt  8  observations  have  resulted  in  his  using  a  method  of  ether- 
oxycfen  that  has  proven  most  satisfact^ory  durin^x  the  last  six  yeai-s. 

The  third  important  factor  in  the  progress  of  neurological  surgery 
during  the  pa>st  decade  has  been  due  to  a  better  understanding  of  the 
neurological  condition  at  operation,  both  by  the  surgeon  and  by  the  neurolo- 
gist at  his  side.  Formerly,  the  surgeon  knew  little,  if  any,  neurology,  and 
the  neurologist  knew  little,  if  any,  surgery;  the  result  was  poor  team-work 
and  thus  frequently  the  surgical  judgment  was  not  the  best.  A  number 
of  years  ago,  Dr.  Allen  Starr  realized  this  so  that  in  many  patients  he 
really  performed  the  operation  himself  except  the  actual  handling  of  the 
instruments;  those  operators  who  were  not  so  fortunate  to  have  a  competent 
neurologist  by  th*Mr  side  groped  along  and  frequently  much  damage 
resulted.  To-day  the  surgeon  should  have  at  least  a  practical  knowledge 
of  neurological  principles^ — both  anatomically  and  physiologically ;  natur- 
ally, a  training  in  neurological  pathology  is  most  essential.  In  this  manner 
a  number  of  mistakes  in  surgical  judgment  may  be  avoided;  if  the  patient 
cannot  be  benefited,  by  no  means  make  the  condition  worse  by  an  operation. 

One  of  the  most  important  aids  to  an  increased  knowledge  of  neurological 
lesions,  particularly  of  the  brain  and  of  the  spinal  cord,  has  been  the 
observation  of  the  living  pathology  at  operation,  and  if  death  should  occur, 
then  the  careful  study  of  the  tissue  itself  at  autopsy.  During  the  last 
live  yean?,  a  permission  for  autopsy  has  been  obtained  liefore  ojieration  in 
each  case  of  neurological  surgery  at  the  Polyclinic  Hospital  (both  ward  and 
private  patients )^ — no  operation  being  performed  unless  the  permission  is 
given  ill  writing,  so  that  if  death  shonld  occur,  then  we  shall  ascertain  its 
cause,  and  also  the  accuracy  of  t!ie  diagnosis  and  the  treatment  for  the 
benefit  of  future  patients.  Naturally,  when  an  operation  is  advised,  it  is 
in  the  belief  that  the  patient  will  not  die,  but  if  the  patient  should  die,  then 
it  is  absolntely  es.sential  for  the  benefit  of  other  patients  that  we  ascertain 
the  cause  of  death  in  order  that  possible  similar  mistakes,  at  least,  may  be 
avoided.  I  know  of  no  means  so  enlightening  to  the  doctor  regarding  the 
accuracy  of  diagnosis,  particuUirly  of  intracranial  conditions,  than  the 
post-mortem  examination;  besides  the  benefit  of  such  knowdedge  to  one's 
future  patients,  there  is  a  marked  tendency  for  these  examinations  to 
make  the  doctor  humble  as  to  his  real  knowledge  and  to  keep  him  in  that 
mental  attitude. 
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If  neurological  ^^urgery  consisted  chiefly  of  the  removal  of  brain  tumors, 
it  would  indeed  be  a  most  discouraging  field  of  endeavor.  Tumors  of  the 
brain  are  not  only  malignant  in  the  vast  majority  of  ca'ies,  but  the  diagnosis 
and  accurate  localisation  of  cerebral  tumors  are  often  so  delayed  that  the 
patients  are  frequently  permanently  impaired  even  after  a  surgically  sue- 
cessfid  removal  of  the  tumor;  in  addition  to  the  mental  and  physical 
impairment,  the  danger  of  a  secondary  optic  atrophy,  with  the  varying- 
decrees  of  impaired  vision  and  even  blindness,  is  a  very  common  result  of 
the  prolonged  increase  of  the  general  intracranial  pressure.  Naturally,  the 
earlier  a  definite  diagnosis  of  the  tumor  is  made  the  better  the  prognosis. 
With  the  improved  surgical  technic  and  plan  of  attack  in  thei^e  patients, 
the  operative  mortality  is  low;  when  death  does  occur  after  operation,  it  is 
usually  due  to  an  attempt  to  do  too  much  rather  than  perform  a  second 
Ktage  operation  at  a  later  date.  Besides  these  removable  tumors  of  the 
brain,  there  are  the  so-called  iimccessible  tumors,  situated  at  the  base  of  the 
mid-brain  ;  the  pioneer  work  of  Doctor  Gushing  in  attacking  the  hypophyse^il 
tumors  by  the  sid)labial,  septal  and  transsphenoidal  route  is  most  brilliant; 
it  is  limited,  hnwever,  to  eases  of  jirimary  pituitary  tumor  affecting  the 
(Fverlying  optic  chiasm  and  thus  producing  a  prinmry  optic  atrophy ;  tumors 
of  the  mid-brain,  which  are  much  more  common,  cannot  be  approached  by 
this  method  and  it  is  rare  thnt  they  can  be  suceessfully  removed  by  any 
metbnd  now  '\sed ;  to  ofTsct  thinr  pressure  effects  liy  means  of  the  operation 
of  cranial  decompressiou  and  tluis  delay  the  secondary  optic  atrophy  is  the 
most  that  can  be  hoped  for  in  many  patients. 

There  are  few  operotions  in  surgery  having  the  wide  application  and 
immediate  beneficial  results  as  the  cranial  decompressiou,  and  particularly 
the  subtemporal  uu^thod.  It  is  an  operation  tliat  has  been  vm*  much 
neglected  in  I  he  pa^t  and  one  that  is  capable  of  still  greater  usefulness  in 
the  future.  It  is  a  comparatively  simple  operation,  requiring  no  special 
technic  other  than  a  ihorougli  knowledge  uf  tlic  anatomy  of  the  temporal 
region  and  the  avoidanct^  fif  ojM^'Htivc  coinjilicatitHis:  if,  however,  difficulties 
are  encountered,  then  the  use  of  the  best  nu'thods  for  controlling  them. 
Naturally,  careful  heninstasis  is  a  most  imi*ortant  factor  in  obtaining^ 
good  results  in  all  cranial  ope  rations;  due  respcet  and  regard  for  the  delicate 
nerve  cells  of  the  cerebral  eort*\x  by  the  avoidaiu^c  r>f  luuiecessHry  and  rough 
manipulation  and  digital  examination  of  it ;  and,  of  th(^  grcatf*st  importance^ 
a  most  strict  asepsis. 

Cranial  decompressions  have  been  limited  in  the  past  chiefly  to  the  relief 
of  intracranial  pressure  in  cases  of  unloealized  ceivhral  tumor,  and  in 
patients  having  a  '* fracture  of  the  skull"  and  showing  signs  of  medullary 
compression;  the  operation  was  performed  not  only  tu  lessen  the  danger  of 
a  medullary  edema,  but  to  avoid  a  secondary  optic  atrojyhy  so  commonly 
observed  in  tumors  xif  the  brain.  In  these  latter  patients,  the  site  of  the 
decompression  was  most  frequently  over  the  parietal  area  or  tlit  upper 
temporal  region,  ajid  thus,  as  the  tumor  enlarged,  the  increasing  intracranial 
pressure  forced  the  inider lying  cere1>ral  tissue  thrtnigb  the  bony  opening, 
producing  a  hernia  cerebri  of  tremendous  size— the  bane  <if  cranial  surgery; 
a  fungus  cerebri  was  also  a  common  restilt  of  such  lOMttrusion.    Not  only  was 
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this  eomplieation  to  be  IViirotl,  but  tbe  operative  danger  to  the  underlying' 
motor  area  with  resulting  paralysis  of  the  opposite  side  of  the  body  was 
always  risked  ;  besides,  the  intracranial  pre^ssure  in  '* fractures  of  the  skiitl/* 
as  well  as  in  tumor  formations,  frequently  produced  a  motor  impairment  by 
forcing  the  motor  area  upward  through  the  bony  ring  of  the  decompression. 

The  reason  for  these  eomplieati(ms  is  obvious:  to  remove  an  area  of 
either  parietal  bone»  not  only  may  the  underlying  motor  cortex  be  impaired 
at  the  time  of  the  operation  but  also  subsequently  by  its  protrusion  upward 
through  the  bony  opening;  this  is  made  possible  by  the  extremely  weak 
protection  afforded  by  the  scalp  overly inpr  the  parietal  bone ;  besides  the 
cutaneous  tissues  in  this  area,  ther?  is  only  the  epicranial  aponeurosis, 
jio  that  even  a  moderate  degree  of  intracranial  pressure  is  sufficient  to  cause 
a  hernial  protrusion.  If  the  decompression-is  performed  in  the  lower  parietal 
area,  then  the  cranial  origin  of  the  temporal  muscle  to  the  parietal  crest 
must  be  destroyed  and  thus  the  possible  protection  of  the  temporal 
muscle  is  lost. 

Til  contrast  to  these  methods  of  cranial  decompression,  the  subtemporal 
route  oJYers  an  almost  ideal  operation  for  intracranial  conditions  rc(iuiring 
either  a  relief  of  the  increased  pressure  or  an  exploratory  procedure ;  not 
only  is  the  underlyintr  eortex  here  a  part  of  the  temporo-sphenoidal  lobe 
(which  is  a  comparatively  * 'silent*'  area  of  the  brain),  but  the  removal  of 
the  squamous  bone  is  technically  less  difficult  in  that  it  is  the  thinnest  part 
of  ihe  vault  of  the  skulL  Again,  the  decompression  opening  is  amply  pro- 
tected by  the  overlying  temporal  muscle,  so  that  it  is  a  very  rare  occurrence 
to  have  a  hernia  cerebri  following  this  method  of  cranial  decompression  i 
if  the  attachment  of  the  temporal  muscle  to  the  parietal  crest  is  carefully 
preserved,  then  it  is  practically  impossible  for  a  marked  protrusion  to  occur; 
in  my  opinion,  this  method  of  decompression  should  be  the  one  always  to  be 
employed.  In  subtentorial  lesions  affecting  the  cerebellum,  naturally  a 
suboccipital  decompression  is  to  be  preferred;  especially  is  this  true  of 
tumor  and  abscess  formations  in  it.  As  the  teiitori  im  strongly  separates 
the  cerebellum,  any  increase  of  the  subtentorial  pressure  is  more  effectively 
relieved  by  a  suboccipital  decompression  than  by  a  supratentorial  operation  ; 
besides,  not  only  may  the  lesion  be  removed  at  the  same  time,  but  the  hony 
opening  idll  be  protected  by  the  thick  layer  of  occipital  muscles  and  thus 
a  large  hernia  be  prevented. 

The  purpose  of  the  subtemporal  decompression  has  been  very  much 
enlarged  during  the  past  few  years,  and  it  seems  thut  its  usefuliu*ss  is  to  be 
developed  still  more  in  the  future.  Although  its  chief  function  is  the 
relief  of  intracranial  pressure,  yet  it  is  a  most  valuable  metliod  of  explora- 
tion. In  these  two  divisions,  practically  all  ot  the  intracranial  conditions 
for  which  the  operation  may  be  advisable,  can  be  classified. 

The  operation  of  cranial  decompression  luis  lieen  so  fretjuently  misin- 
terprcted,  and  even  confused  with  other  cranial  ope riit ions,  t!iat  it  seems 
advisable  to  state  its  indications  and  contra  indicatir)us,  and  to  describe 
^Die  type  of  decompression,  with  its  most  satisfactory  teeluiie. 

As  is  indicated  by  the  name  of  the  operation,  a  cranial  decompression 
presupposes  the  presence  of  an  increased  inlnic^j'.nial  pressure;  if  there 
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U  ft'tl  i/rt'fii^tti  HU  iiM'r*i**''4  iiitnwrnfjjal  pnfu^ure,  then  the  operatioo  * 
Uti  iUmt'idtM  au  u  tUfiUfmitrt^mum^  hut  rattier  an  a  eraniotomj  (if  the 
n^it  In  rtfp^m'M)f  or  a  <'rariW^t/iroy  (if  the  bon^-flap  is  perman^ntlr  re- 

riiiivi/f||     III  rtM'  it*t'i*ui  liu*rHi{tr*\  iU**  U*rm  (ieeomptemiian  is  eommonljr  und 

1^^  ifMljf'fitj'  m**r*4y  h  irt^jiUitu'  itpi*fiuiyt,  and  in  many  instances  the  diira  nof 
i»vi'i<  i#(*riM^<l  *^r  iil|i*w<*<I  to  ri*mniii  op**i*;  Murcly  a  nnmll  trephine  opening 
IM  jl«<*lf  with  iUt*  iUirn  uptriH'tl  may  thr'orHicallj  be  to  a  certain  ertent^ 
n  iU'i'ttmitrvmUth,  \m\  Uh  ih'r*tm\iVt*HH'iyt'  dfci'l  in  practi(;ally  almost  negligible; 
tiUH^u,  \*t  ri*\t\tn*i'  u  hum*  fj«j*  vv*Hi  tliuuf^fi  t\w  <iura  i^^  allowed  to  remain  open 
Im  MMf  M  dt'*'ompn'>4»^ioji,  \\vvn\m*  lli<*  (Ircojufin'NKh'e  eiTeet  of  the  operation 
JM  iMillllltitl  h  wtMilil  Mcvm,  therefore,  that  iht*  three  qualtfieations  essential 
to  n  t^'iitiM  de<'(»iii|)reMMir)n    (in  orde^r  tluii  it  be  correctly  considered  as 

I  'I*Im'  itn»NPiii*i*  nf  no  iiicreuNi'd  iniracmnuil  pressure. 

:J.  Tlie  reimivnl  nt  a  large  arra  of  t  he  vaidt — UNiially  3  inches  in  diameter. 

II  Tlie  dura  (u  Im«  opened  and  alhjwed  to  remain  open-  as  the  dura  is 
hii^lanHti  ill  udulln,  \m>  dtH-uinpr^^MHivi'  rtTi'rt  ran  be  obtained  indess  the  dura 
In  ofii^ioul,  and  il'  a  |*ei'manrnt  di^'oinpn^ssiou  is  di^sired,  then  the  dural 
u|utidoii  laoNt  nol  \w  rewulurt'd  Init  allowi'd  to  rruiain  open. 

l^raotal  deeumiu't^HNiouH  were  t'onnnonly  port'ormeil  in  the  past  over 
\\\^  0|4M4*  ^WiHiH  ni'  tlie  vanit,  iManv  disasters  result t'd  from  this  procedure; 
to  t\\v\>  (be  iV|MM'nt*oo  of  oianial  tlivouipression  i\w  Ibis  reason  was  practi- 
e«l|^^  dti^iM'edtted  and  il  roinanuHl  an  operation  of  the  last  resort  until 
CvHbiniT  pbieed  the  operation  upon  a  rational  basis.  In  patients  haviug 
a  marked  Ineivase  \4  the  itdraoranial  pressuiv  as  in  brain  tmnor,  not  only 
vsan  tl»e  operative  daiuavie  to  tbo  underh  itiir,  biirbly  develoj-KHl  cerebral 
eovtex  n  fivtpieut  »xvMdl  of  snob  decern pr\^ssions  situatixl  over  the  upper 
poiliooM  \\(  I  bo  \m\\\  and  thus  folKm^Hl  by  |iar:*h^es,  imiiairment  of  the 
M^^vial  »ien?«»iVH,  aiuI  onlv  uh%  fr^npiently  the  inum\liiite  death  of  the  patient, 
bm  I  be  inMvniv  eUvsoiv  of  I  be  oiH^-ative  wound  vuiert'ly  ivvered  by  tlie 
»t^s4^^0  ivinuklhNi  bn^jx^  berni*^^  ^vn^bri  to  %Hvnr  and  only  ii*o  frv\|uenily  tlieir 
«^^(  lx^^^lt^  f^ii^i  \vM^ri  «ind  the  dt^ith  of  the  |\atient  after  moDtlB  of  a 
\^H^***tive  e\*M%Hhv  1 1  is  ut»  surprise-  ther^-forw  that  a  few  years  ago  tfce 
^^IH^'^tKMi  ivf  ei^ui;iil  \Ksx><wpt\^7i5<HHi  uit<  av\nvk\l  as  hyox  as  pebble — ert« 
at  iW  t4^  \4  IW  %VU>  pri\V\H*!i^  ai:  imiMin\!  visioti  and  eT>?ii 
IW^4(^  aiivl  il  U  iki^  ttAH^JMUUxl  drwKl  ai\l  fe^r  v^f  eranaal  of^ratktts 
Im(I^  Wl«M\H\t  iW  %V\^s^ajketil  \vf  l^rwin  s^ir«er>  |x\S!4b2>'  aioo*  than  any  < 
f^^vMT  i>4H)a)  v^y^ratk^s.  aa^  tK^%  tvrfv^ntt<\i  are  t»  K>ca:^r  «adi 
Xk>iik\  >^ht^h^  tW  «^^fatK^  <4  crmtiia'  vl^v^^mr^rv**^^  i^i  IS  .t<eCf  !».* 
i*^>4,  iImu^  iW  mimi  aiWv'*iuifcal  iHvratt  ^  adTusc^  l-^  i-ue  c^aei^  ta 

MKst  ^^^MMt^NNrtL  ^  tW  suTxwtt  ^jstd  tit  >  *^^r5?t.  a  mn^  peakrdeal  ttm- 
vV^^^Mi  ^  ifcdf  yhWur^UM^  s^f  tiw  \^vrt«t'A»tt  \^  craauii  KS?^^»rr-^te^»^OL  aad  lfei» 

V^  lib»  i>y»otiinii  «f  JNvmpc«?s^uo  amy  W  <His^d^l 
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A.  Decompression  alone. 

I.  Brain  tumors 

1.  Irremovable  tumors. 

a.  Large  midbrain  and  basal  tumors. 

b.  Large  subcortical  tumors,  the  removal  of  which  would 

produce  grave  impairments,  such  as  paralysis. 
II.  Selected  cases  of  cerebral  spastic  paralysis  due  to  an  intracranial 
hemorrhage  at  birth. 

B.  Decompression  and  exploration. 

I.  Brain  tumors — non-localizable  tumors,  usually  situated  in  the 
frontal  and  temporo-sphenoidal  lobes. 
II.  Brain  abscesses — non-localizable  abscesses — usually  situated  in 
the  temporo-sphenoidal  lobes. 
III.  Selected  cases  of  organic  epilepsy — Jacksonian  in  type  or  asso- 
ciated with  increased  intracranial  pressure. 

C.  Decompression  and  drainage. 

I.  Brain  injuries  with  or  without  a  fracture  of  the  skull. 
II.  Hydrocephalus — either  of  the  internal  or  of  the  more  common 
external  type. 
III.  Brain  abscess. 
TV.  Early  localizixl  meningitis  especially  due  to  otitic  infections. 

There  are  several  other  intracranial  lesions  for  which  the  operation  of 
cranial  decompression  has  recently  been  advocated,  notably  the  condition 
of  apoplexy.  It  is  possible  in  rare  and  selected  cases  of  cortical  apoplex}^ 
alone,  and  at  times  in  ventricular  hemorrhage  (although  the  diagnosis  and 
operative  drainage  should  be  almost  immediate  in  order  to  have  the  patient 
survive)  that  the  operation  of  cranial  decompression  and  drainage  might 
be  considered  in  order  to  obtain  the  greatest  ultimate  improvement,  but  to 
advise  this  operation  for  the  usual  form  of  apoplexy — the  internal  capsular 
tv'pe,  which  occurs  in  90  per  cent,  of  these  patients  is  a  most  unsurgical 
procedure;  not  only  do  these  latter  patients' not  have  an  increased  intra- 
cranial pressure,  unless  the  hemorrhage  is  of  unusually  large  size,  and 
therefore  the  operation  described  in  the  literature  cannot  be  a  decompression, 
but  the  operative  damage  resulting  from  the  attempt  (and  it  can  only  be 
a  blind  attempt)  to  insert  a  needle  into  the  internal  capsule  and  thus  drain 
the  hemorrhage  (even  if  it  would  drain)  would  be  far  greater  than  the 
impairment  caused  by  the  lesion  itself ;  besides,  some  of  the  reported  patients 
have  been  operated  upon  late,  when  no  drainage  of  the  hemorrhage  would 
be  possible ;  and  even  in  the  early  cases  operated  upon,  it  must  be  remembered 
that  the  hemorrhage  into  the  internal  capsule  is  rarely  a  free  one,  but  is 
enmeshed  among  the  capsular  fibres,  giving  the  appearance  almost  of  liver 
tissue,  and  surely  such  hemorrhage  cannot  be  drained.  To  advise,  therefore, 
a  cranial  operation  upon  such  patients  merely  because  medical  treatment 
has  not  caused  a  marked  improvement  is  surely  not  rational  surgery. 

There  may  be  selected  cases  of  acute  cerebral  edema  due  to  such  toxic 
causes  as  occur  in  uremia  and  certain  other  toxic  conditions  whore,  after 
medical  treatment  has  failed,  a  cranial  decompression  might  be  advisable  to 
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lessen  a  high  intracranial  pressure,  and  thus  to  a  certain  extent,  spare  the 
vision  and  avoid  a  medullary  compression  and  its  resiilting  edema— always 
fatal.  No  cranial  operation,  however,  should  be  considered  in  these  patients 
until  repeated  lumbar  punctures  have  been  proven  inadequate.  This  work, 
however,  is  only  in  the  experimental  stage,  and  must  be  considered  as  a 
possible  aid  oidy  in  very  selected  patients. 

The  cranial  decompressions  of  choice  are  the  subtemporal  decompressions 
for  supratentorial  lesions  and  the  suboccipital  decompressions  for  infraten- 
toria!  lesions.  Naturally,  the  subtemporal  deconipression  as  a  decompres- 
sion alnnc  is  of  little  or  no  benefit  for  infratentorial  lesions  and  should 
never  be  used  in  such  conditions  unless  as  a  means  of  ventricular  drainage 
(in  cantos  of  veiitrieular  blockage)  ;  infratentorial  lesions  such  as  cerebellar 
tumor  and  abscess  are  always  more  efTectively  treated  by  the  suboccipital 
operation  of  dccfmipressiou,  exploration  and  draijiage.  In  this  book,  how- 
ever, thf  term  cranial  deconipression  means  the  subtemporal  operation— the 
most  satisfactory  and  effective  method  of  decompression  for  supratentorial 
lesions;  the  vertical  incision  alone  is  used.  (The  advantages  of  this  method 
ijf  criujial  decrmipression  are  detailed  at  the  end  of  tliis  chapter.) 

Let  us  consider  briefly  the  three  main  purposes  of  the  subtemporal 
deconijircssion : 

A.  Primarily  as  a  Means  of  Lessening  an  Increased  Intracranial  Pres- 
sure.^— L  Jhuhi  tumors.  As  the  percentage  of  malignancy  in  brain  timiors  is 
higli  (almost  80  per  cent,},  the\v  naturally  form  a  very  discouraging  part 
of  brain  surgery;  then  again,  if  the  tumor  is  not  malignant  in  itself,  yet  it 
may  be  so  situated  in  the  mid-brain  or  base  that  to  remove  it  would  either 
cause  the  immediate  death  of  the  patient  or  such  a  marked  mental,  physical 
or  sensory  im]iairment  that  it  would  nut  be  justifiable;  that  is,  the  condition 
of  the  patient  might  be  worse  than  before  the  operation.  It  is  not  credit- 
able to  brain  surgery  to  remove  the  tumor  (even  if  benign)  if  the  mental 
and  physical  eojulitiou  of  the  i>atient  is  worse  than  ^cfori^  the  operation— 
the  patient  reuiaiiiiug  a  derelict. 

It  is  in  these  very  i>atients  that,  in  order  to  lessen  the  headache' and 
to  save  the  vision,  an  early  subtemporal  dee(UUpression  on  one  side  and,  if 
neci'ssary,  on  both  sidles  nf  the  skull  is  most  strongly  to  be  advocated.  Not 
only  will  the  geiu^ral  eoudition  of  tlu^  patient  be  imprrtved  and  blindness 
avoided,  but  the  tinuor  may  not  conlinue  to  eidarge  and  may  remain  station- 
ary  and  even  become  smaller  apparently,  and  thus  the  patient  be  spared 
indefinitely:  this  is  particularly  true  in  young  adults — ^the  diagnosis  being 
a  tuberculoma  of  the  mid-bntin:  the  edi'Uiatous  wet  brain  nf  the  so-called 
pseudo-tumors  might  be  also  included.  To  allow  these  patients  with  a 
high  d*^gree  of  '"choked  disks*'  to  develop  a  seroudai-y  t*ptie  atrophy  and 
its  resulting  blindness  merely  because  the  tumor  is  considered  an  irremovable 
one  or  cainiot  be  localized  is  an  opinion  that  cannot  be  too  strongly  con* 
demned.  The  operation  c*f  cranial  dceouipression  is  no  longer  such  a  for- 
midable procedure  that  it  should  be  delayed  and  postponed  until  the  life 
itself  of  the  patient  is  eudantrered  :  to  operate  upon  these  patients  blinded 
by  long-continued  intracranial  pressure  is  most  depresi?ing  and  pcissibly 
hardly  justifiable. 
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II.  Sehcttd  tKists  of  cerebral  spastic  paralysis  due  to  an  intracranial 
kemorrkage  ut  Inrih.  These  patients  were  formerly  classed  in  that  lar^e 
group  due  to  Little's  disease  and  thus  confused  with  cases  of  lack  of  develop- 
ment of  the  cerebral  cortex  and  its  pyramidal  tracts,  aud  ako  with  those 
eases  resulting  from  a  former  meningo-encephalitis — ^ao  infectious  destruc- 
tive process  and,  naturally,  conditions  which  cannot  be  benefited  by  any 
cranial  operation.  But  patients  having  a  spastic  paralysis  due  to  an  iutra- 
craiiial  hemorrhajre  at  birth  not  only  can  be  differentiated  by  the  presence 
of  an  increased  intracranial  pressure  as  ascertained  both  by  the  ophthalmo- 
sccjpe  and  more  accurately  by  a  measurement  of  the  pressure  of  the  cerebro- 
spinal fluid  at  lumbar  puncture  by  means  of  the  spinal  mercurial  manometer, 
hot  those  latter  patients  can  be  markedly  improved  by  a  lesicning  of  this 
iB'cre^sed  pressure  by  means  of  a  simple  subtemporal  decompression.  Natur- 
ally, only  those  patients  having  an  increased  intracranial  pressure  can  be 
berrefited  and  are  therefore  the  only  ones  that  are  operated  upon;  out  of  a 
sericii  now,  January,  1918,  of  almost  1800  patients  that  1  have  personally 
examined,  only  1178  of  them  re%^ealed  the  presence  of  an  increased  intracnuual 
pressture — that  is,  about  one  out  of  every  five  patients  examined — and  these 
axe  thf  only  ones  for  whom  a  cranial  decomprpssion  can  be  of  any  benefit.  The 
hesi  results  are  obtaintxl  when  the  condition  is  diagnosed  at  the  time  of  birth 
or  shortly  after  it^ — and  it  very  easily  can  be  by  the  presence  of  blood  under 
pressure  in  the  cerebrospinal  fluid  at  lumbar  puncture;  then^  a  modified 
-ci-uinial  decompression  with  drainage  of  the  free  hemorrhage  will  in  many 
^3a«es  obtain  a  normal  cliild*  (Even  repeated  lumbar  punctures  with  drain- 
age may  suffic**  if  the  intracranial  hemorrhage  is  not  too  large  and  the 
pressure  too  high ;  in  thciic  latter  cases  of  high  intracranial  pressure  the 
(iranial  operation  of  opening  the  parieto-sqiumious  suture  combined  with 
-a  modified  subtemporal  decompression  and  drainage  is  advisable ;  the  dura 
must  always  be  opened.)  The  older  thi*  child  the  less  is  tbe  improvemeat 
Ihat  can  be  ultimately  obtained  by  the  operation  of  merely  lessening  the 
increased  intracranial  pre«snre  resulting  from  the  earlier  hemorrhage  • 
frequently  a  mild  secondary  external  hydrocephalus  results  in  these  patients 
from  the  blockage  of  the  stomata  of  exit  of  the  cerebrospinal  fluid  in  the 
4efirtical  veins  and  sinuses;  this  condition  can  be  drained  accordingly  at  the 
■ttnie  time  by  a  modified  drt'oniprpssion  operation  (rich'  Hydrocephalus). 

The  pathology  of  intracranial  hemorrhage  in  these  patients  is  very  in- 
stmctive.  It  was  formerly  bplieved  that  the  hemorrhage  always  caused 
a  primary  destruction  of  brain  tissue  and.  therefore,  no  regeneration  bein^ 
po«bIe,  that  these  patients  were  all  hopeless.  As  a  jicrmissiou  for  a  post- 
mortem examination  Is  obtained  before  operation  upon  each  patient  it  has; 
been  wry  surprising  to  ascertain,  either  at  the  operation  or  at  autopsy,. 
that  the  intracranial  hemorrhage  cansed  a  primary  destructitm  of  braiii 
tissue  ia  only  26  patients  oot  of  364  patients  o]ierated  upon ;  that  is,  in  ouljr 
7  per  cent.  The  death-rate  of  these  operatiorLs  was  only  38  out  of  th*^  seri  . 
of  374  oj>frated  patients— that  is,  a  mortality  of  only  10+  per  cent.— and ^^^"^ 
post-mortem  examination  was  made  in  each  case.  The  hemorrhage  is  almost 
alw^ays  a  >^upracortical  one  with  later  cy.^tic  formation,  so  that  "the  mental 
and  physical  ijnpainnents  in  these  patients  are  due  to  the  increased  pressure 
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1 


of  the  overly iug  lesiou — both  a  general  and  a  localized  increase  of  the  intra- 
cranial preRsure,  It  in  the  lemening  of  this  increased  intracranial  pressure 
in  these  selected  patients  that  permits  a  marked  improvement  in  them,  both 
mentally  and  physically.^ 
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diagnosed  than  the  supratentorial  temporo-sphenoidal  ones,  so  that  if  cere- 
bellar abscess  can  be  excluded,  then  the  operative  approach  of  choice  is 
through  the  *  *  clean ' '  subtemporal  area  and  not  through  the  *  *  dirty ' '  infected 
field  of  the  mastoid  incision ;  all  drainage  operations  for  brain  abscess  are 
really  exploratory  procedures,  as  the  abscess  may  not  be  present  or  not 
found,  and  if  the  dural  incision  has  been  made  through  the  infected  mastoid 
area  then  the  danger  of  causing  a  diffuse  meningitis  is  very  great  indeed. 
If,  however,  the  subtemporal  exposure  has  been  made  and  if  the  abscess  is 
not  found,  then  at  least  a  decompression  has  been  performed  and  the  danger 
of  a  meningitis  is  slight ;  and  if  the  abscess  is  found,  then  it  can  be  freely 
and  safely  drained  through  the  lower  angle  of  the  subtemporal  incision.  Not 
only  does  the  decompression  incision  afford  better  drainage  for  the  deeper 
subcortical  abscesses  by  means  of  the  double  glass  tubes,  but  the  opportunity 
afforded  of  locating  these  deep  abscesses  is  much  greater  and  easier  through 
the  wider  exposure  of  the  decompression  incision.^ 

III.  Selected  cases  of  epileptiform  convulsions — Jacksoninn  in  type  or 
associated  with  an  increased  intracranial  pressure.  The  surgical  treatment 
of  organic  epilepsy  is  most  discouraging,  and  no  cranial  operation  should 
be  ever  advised  in  cases  of  long  standing  in  the  belief  that  the  condition  can 
be  cured.  In  only  very  selected  cases  of  short  duration  where  the  attacks 
are  definitely  of  the  Jacksonian  localizing  type  and  where  there  is  a  marked 
increase  of  the  intracranial  pressure  (still  persisting  after  an  interval  of  at 
least  three  months  has  elapsed  since  the  last  attack),  is  the  operation  of 
cranial  decompression  and  exploration  or  any  cranial  operation  justifiable ; 
even  in  the  most  carefully  selected  cases  the  results  are  not  encouraging,  and 
yet  good  result  and  apparently  even  a  cure  is  occasionally  obtained  in  these 
patients.  Cranial  surgery,  however,  cannot  be  said  to  offer  much  hope  to 
these  patients,  except  possibly  to  these  very  early  selected  patients  as 
described  above.  To  operate  upon  old  chronic  cases  of  whatever  severity 
is  hardly  justifiable.  Even  the  removal  of  the  primary  cause  of  the  cor- 
tical irritation  with  its  resulting  convulsions — such  as  cortical  tumor,  old 
depressed  fractures  of  the  vault  and  the  cyst  formation  due  to  a  former 
supracortical  hemorrhage,  may  result  in  only  a  temporary  cessation  of  the 
convulsions  in  the  older  patients;  but  these  patients  should  be  diagnosed 
early,  the  irritating  lesion  removed  and  then  the  outlook  is  not  so  gloomy ; 
besides  removing  the  lesion  itself,  it  is  always  wiser  in  these  patients  to 
relieve  permanently  the  intracranial  pressure  due  to  the  resulting  cerebral 
edema  of  trauma  by  means  of  a  subtemporal  decompression. 

C.  Decompression  Plus  Drainage. — I.  Brain  injuries  with  or  without 
a  fracture  of  the  skull.  The  mortality  of  brain  injuries  with  or  without 
a  fracture  of  the  skull  has  been  notably  decreased  within  the  past  decade ; 
the  former  death-rate  of  50  per  cent,  and  even  higher  has  been  reduced  in 
several  hospitals  to  30  per  cent,  and  even  lower.  This  marked  improvement 
is  due  to  a  more  general  appreciation  of  the  important  factor  of  increased 
intracranial  pressure  in  these  patients  and  if  present,  then  the  most  satis- 
factory method  of  relieving  it  by  means  of  the  subtemporal  decompression. 

*The  Laryngoacope,  St.  Ixuis,  March,  1914. 
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As  is  well  known,  it  is  not  the  fraeture  in  those  patients,  nor  the  hemorrhaire 
in  itself,  that  is  so  dangerous^  but  ratlier  the  prestaiee  of  a  h'vj^h  intracranial 
pressure — whether  due  to  hemorrha<re  or  edema,  ami  its  conse<pient  medul- 
lary compression  and  the  only  to<>  frequently  resulting:  medullary  edema — 
that  renders  these  cases  so  serious — not  only  as  to  life  but  also  as  to  their 
future  normality. 

Formerly,  the  treatment  of  these  patients  had  been  so  discouraging  that 
it  beeame  a  commonly  accepted  belief  that  they  would  all  **get  along  just 
as  well  without  operation  as  with  operation."  This  statement  is  perfectly 
true  for  over  one-half  of  the  patients — there  beings  no  increased  intracranial 
pressure  in  practically  this  percentage,  and  naturally  no  operation  (except 
in  depressed  fractures  of  the  vault)  wouhl  be  indicated;  but  of  the  remaining 
patients  upon  whom  a  cranial  operation  wm  performed,  the  resulting  hiojh 
mortality^in  many  hospitals  being?  80  per  cent,  and  even  higher— w*as  due 
chiefly  to  the  operative  method  used — ^in  almost  all  eases  the  extensive  osteo- 
plastic *'flap''  operation  being  performed  and  the  dura  veiy  frequently  not 
even  beinn  opened  (and  therefore  no  real  decompression  possible)  or  a  small 
and  totally  inadequate  trephine  opening^the  size  of  a  one-half  dollar  piece 
and  even  smaller  being  considered  as  a  sufficient  operative  procedure — these 
two  operative  extremes — the  former  tremendous  operation  of  great  risk  to 
these  seriously  injured  patients  and  the  latter  so-called  operation  of  no  pos- 
sible, or  if  possible,  then  of  very  slight  benefit  to  the  patients^these  two 
operations  were  usnally  performed  either  during  the  jieriod  of  initial 
shock  within  a  few  hours  after  the  injviry,  when  it  is  now  realized  that  no 
operation  should  ever  be  perfonned  as  it  is  merely  an,  added  shock  to  the 
patient  and  takes  away  the  patient  s  chance  of  surviving  the  shock,  or  the 
operation  was  performed  during  the  terminal  period  of  medullary  edema 
in  the  hop*^  that  the  patient  wtiuld  he  given  a  chance  to  reeo%''er;  these 
patients  when  they  have  onee  reached  this  stage  all  die — operation  or  no 
operation.  Naturally,  under  these  conditionsj  the  ojierative  mortality  was 
very  high.  Mruv  recent  (observations,  however,  in  a  scries  of  almost  500 
patients,  have  coufirnu'd  a  growiiijr  Muf  in  the  following  cardinal  principles 
regarding  the  treatment  of  brain  injuries  '  with  or  without  a  fracture  of 
the  skull : 

1.  All  deprcH.sed  fractures  of  the  vault  should  be  elevated  or  removed 
for  fear  of  later  c^jmiilieatiojis,  partietdarly  rpilt^psy. 

2.  The  presence  of  a  fracture  in  [patients  having  brain  injuries  is  not 
an  important  factor  in  thrir  treatment;  tfic  patients  most  seriously  injured 
very  commonly  have  no  fracture  at  all,  and  conversely,  the  less  serious  of 
brain  iiijurit^  are  frefpicntly  associated  with  tremendous  linear  fractures 
of  the  vault — an  im[)nrtant  channel,  Imwi'ver^  of  les^sening  an  increased 
intracranial  pres.sure  by  the  drainage  of  free  liiood  and  excess  cerebro- 
spinal fluid  or  edema,  and  thus  a  cranial  operation  l)e  avoided.  Naturally, 
basal  fracttires  into  the  mid^Ue  car  and  especially  into  the  nasal  and 
pharyngeal  cavities  may  permit  an  infective  nu^uingitis,  and  yet  this  grave 
complication  is  comparatively  rare. 

3.  The  expectant    palliative  medical   treatment  of  quiet,  ice  helmety 

'./.  Arn.    If.   AsHtK,  Mtiv    l.'i,   UMi;,  Ivvi.  tH'-    iri:J(i-ir»40. 
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catharsis  and  liquid  diet  is  sufficient  for  over  one-half  of  the  patients  having 
little  or  no  increase  of  the  intracranial  pressure. 

4.  A  marked  increase  of  the  intracranial  pressure  (as  revealed  in  slightly 
over  one-third  of  these  patients  by  the  ophthalmoscope  and  the  measure- 
ment of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture  by  means 
of  the  spinal  mercurial  manometer)  and  not  by  the  late  and  extreme  pressure 
signs  of  medullary  compression  (such  as  a  pulse-rate  of  50  and  lower,  Cheyne- 
Stokes  respiration  and  pulse,  a  high  blood-pressure  and  profound  uncon- 
sciousness) should  be  lessened  by  a  cranial  decompression  and  drainage — 
not  necessarily  at  the  site  of  the  fracture  if  present,  and  by  no  means  over 
the  upper  cortical  areas,  but  rather  by  means  of  the  subtemporal  decom- 
pression— ^the  safest  and  most  effective  means  of  decompression,  drainage 
and  closure  possible  in  these  patients.  The  dura  must  always  be  opened 
(except  in  the  cases  of  simple  extradural  middle  meningeal  hemorrhage, 
which  are  rare)  and  allowed  to  remain  open  for  a  permanent  decompression 
and  drainage  of  the  consequent  traumatic  cerebral  edema  so  common  in 
these  patients.  If  the  intracranial  pressure  is  extremely  high,  then  a 
bilateral  subtemporal  decompression  and  drainage  may  be  necessary — 
apparently  in  about  5  per  cent,  of  the  patients. 

5.  There  are  two  periods  in  the  treatment  of  these  patients  when  no 
operation  is  advisable,  no  matter  how  seriously  the  patient  is  injured  nor 
how  high  the  intracranial  pressure  may  be;  these  periods  are — first,  the 
stage  of  initial  shock  immediately  following  the  brain  injury  when  the 
pulse-rate  is  120  or  higher ;  any  operation  during  this  period  of  traumatic 
shock  is  merely  an  added  shock  to  the  patient  and  takes  away  the  patient's 
chance  of  surviving  the  shock ;  if,  however,  he  does  survive  the  shock,  then 
he  does  so  in  spite  of  the  operation;  and  the  second  period  in  which  no 
operation  should  be  performed  is  the  stage  of  medullary  edema — the  ter- 
minal moribund  period — operation  or  no  operation ;  when  once  the  pulse  has 
reached  its  lowest  level  of  medullary  compression  and  then  begins  to 
ascend  rapidly  to  100,  120,  140  and  higher,  then  an  operation  does  not 
**give  the  patient  a  chance"  (as  formerly  advocated),  but  merely  hastens 
the  exitus.  If  these  two  periods  in  the  operative  treatment  of  brain  injuries 
are  avoided  and  the  latter  of  these — medullary  edema — usually  can  be 
anticipated,  then  the  mortality  of  brain  injuries  will  be  decreased  to  30  per 
cent,  and  even  lower,  while  the  operation  of  decompression  and  drainage 
will  make  possible  not  only  the  recovery  of  patients  as  to  life  but  also  as  to 
their  future  normality. 

II.  Hydrocephalus,  both  of  the  internal  a7id  also  of  the  more  common 
external  type.  A  diffuse  meningitis  is  the  usual  primary  cause  of  this 
condition;  if  the  ventricles  are  blocked  by  exudate  or  adhesions  in  the 
aqueduct  of  Sylvius  or  at  the  foramina  of  Majendie  and  Luschka,  then  the 
internal  type  of  hydrocephalus  results,  but  if  this  ventricular  blockage  does 
not  occur,  yet  a  hydrocephalus  of  the  external  type  develops  because  the 
cerebrospinal  fluid  cannot  be  excreted  as  normally  into  the  cortical  veins  and 
sinuses  on  account  of  their  blockage  by  the  former  meningeal  exudate. 

In  the  operative  treatment  of  hydrocephalus,  either  of  the  internal  or  of 
the  external  type,  it  is  obvious  that  to  drain  merely  the  blocked  cerebrospinal 
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flflkl  iff  ih<;  v^niridef«  itiUt  rh<?  Bubarti^hfioicl  or  subdural  spacee^  by  means 
of  vorpm  vii\Umii\  piin^iurm  nr  tubeii»  would,  even  if  these  openings  remainecl 
pAfi^riif  im\y  change  bu  infiTnal  hydf*M?ephatuH  into  an  externa!  one — with 
n*Miitfin^  nulls  if  Huy  iriipn*VJ*m**iit,  Thv  uhjvvi,  therefor*^,  fit'  all  operative 
imnHuiun^n  in  ihvm;  pHfiffiU  in  to  drain  c-ontinuoud}'  and  permanently  th© 
i>lo<'kiMl  vvrvhr(m\)\t\n\  i\md  lM*y<*n<l  thfi  ei'rt'brofipinal  canal — that  is,  inta 
fill'  I»Io(hI  Hirviun  (tlic  uU*nl  mHhml  and  not  yet  practicable  permanently)  or 
Into  \\w  i*x\riu\urnl  thnurn,  hiu*U  hh  the*  KidxnataneoUH  tissues  of  the  scalp,  rieh 
In  l.vtnplMiticN.  Tin*  Hul^tmiprjnd  dcconipreM^ion  permits  sueh  drainage  of 
tlir  vcntricIrN  wIm'Ii  liltit^luHl  iiritl  of  llie  Nuharai^hnoid  and  subdural  spaces 
In  IIh'  niori*  coninion  tyju-  of  external  hydroeephalus  by  means  of  several 
linrn  MlnmdM  cxtendlHjr  from  the  vi'ntrieleK  ontward  through  the  temporal 
InJH*  (II  (Mini pii nit  ivelv  Kilcnt  »ren),  and  from  the  subarachnoid  and  sub- 
dnnil  NpiieeM  (iiitwiird  ht'vnnd  tl»e  opened  dura  into  the  aubcntaneous  tissues 
(d*  the  Meiilp  in  ii  Htellidi^  manner*  At  present,  this  method  of  drainage 
thniUM-li  the  Miibtenipond  dretimprension  assures  an  exL-ellent  drainage  to  all 
bill  nppiirontly  the  nionl  Nevere  1y)>es  (>f  eomplete  bloekage  of  internal  hydro- 
eephnhm;  nntnnilly.  the  earlier  the  operation  is  performed  following  the 
ili'velopiiient  cd'  tin*  hydroeephalie  eondition,  the  greater  is  the  ehanee  of  the 
elidd  to  iipprosiiinito  nontialily, 

III  liniin  tihavtss  As  stated  above,  the  usual  type  of  brain  abscess 
>»itinit<Ml  in  the  eiMitigoous  (e!Hf»orO'SphenoidnI  lobe  fallowing  otitic  disea^ 
\H  most  safely  ami  etVeelively  drained  through  the  lower  angle  of  a  **elean'* 
Hubteinporal  deeonipressuni  by  means  of  double  glassi  tubes,  so  that  the 
inner  tnbe  niav  be  used  to  ilrain  The  iibseess  while  the  outer  tube  remains 
alwavN  ♦♦♦  Situ,  and  thus  the  abMVss,  when  ouee  found,  is  not  lost.  Appar- 
ent l\  .  a  lar^v  deeoinpn  ssion  i>pe!\i!\g  tends  to  lessen  the  danger  of  a  eompli- 
stHn\).!  i\\eninv;\>eneepl\alitis  ;dinost  always  fatal,  whereas  the  op>enin^ 
tlu\Mi^^l\  tl\v^  '\iirt\  "'  tioKi  of  the  mastoid  not  only  ineri^ises  the  danger 
an\i  lesvenv  {\w  opportuuitv  of  a  eaivfiil  exploration  of  the  adjaeent  brain 
0>  M\-uvh  ef  the  abvovs.  b\;t  •:  vKvs  tio!  pivvivlo  a  s;\tistaetor>-  and  eflScient 
shao\av:v  fev  tl\e  vii\  per  sidvvM'V.val  biain  abs^vssos :  ai:ai!i.  to  puneture  the 

!..r.ir  or  any  dural  expos- 
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1.  It  exposes,  as  widely  as  necessary,  a  comparatively  ** silent"  area  of 
the  brain,  the  temporo-sphenoidal  lobe,  and  therefore  any  operative  damage 
to  the  exposed  cortex  will  not  appear  clinically;  also,  in  patients  having 
a  high  intracranial  pressure  the  danger  of  a  hernial  protrusion  of  a  highly 
developed  area  of  the  brain  with  resulting  paralysis,  etc.,  cannot  occur. 

2.  Being  situated  midway  between  the  frontal  and  occipital  lobes,  it 
permits  the  careful  exploration  of  all  parts  of  the  ipsolateral  hemisphere ; 
ventricular  puncture,  as  well  as  permanent  drainage,  is  also  possible. 

3.  It  exposes  the  area  of  the  middle  meningeal  artery  so  frequently 
injured  in  the  traumatic  cases,  and  also  affords  excellent  drainage  to  the 
middle  cranial  fossa  at  its  lowest  point — a  very  important  factor  in  the 
treatment  of  brain  injuries. 

4.  A  firm  closure  of  the  decompression  opening  is  obtained  by  means  of 
the  strong  temporal  muscle  and  its  overlying  fascia  with  their  strong  attach- 
ment  to  the  parietal  crest  intact — a  most  important  requisite  in  patients 
having  a  high  intracranial  pressure ;  hernial  protrusions  with  their  frightful 
fungi  are  most  rare. 

5.  Technically,  the  operation  is  less  difficult  than  other  cranial  operations 
in  that  the  skull  opening  is  made  through  the  thinnest  area  of  the  vault — 
the  squamous  portion  of  the  temporal  bone. 

6.  The  vertical  incision  is  preferable  to  the  former  curved  one  in  that 
it  renders  more  possible  a  careful  hemostasis  of  the  scalp  by  means  of  the 
method  of  bi-manual  pressure-traction  and  the  clamping  of  the  main  branch 
of  the  temporal  artery  at  the  very  beginning  of  the  operation,  whereas  the 
curved  incision  passes  through  the  various  branches  of  the  vessel  in  the 
scalp  and  they  must  be  clamped  individually;  again,  the  vertical  incision 
not  only  permits  drainage  at  the  lowest  point  of  the  skull,  but  it  makes  pos- 
sible a  large  subtemporal  bony  opening  without  risk  of  loosening  the  attach- 
ment of  the  temporal  muscle  and  fascia  to  the  parietal  crest,  and  thus  a 
firm  closure  with  no  danger  of  cerebral  hernia  is  assured. 

7.  The  great  frequency  of  temporo-sphenoidal  lesions  such  as  tumors, 
abscesses,  and  brain  injuries  make  this  routine  exposure  of  the  subtemporal 
decompression  a  most  important  aid  in  the  treatment  of  underlying  intra- 
cranial lesions. 

Conclusions 

.The  operation  of  cranial  decompression  is  one  that  should  be  used  much 
more  frequently  than  it  is  at  present;  especially  is  this  true  in  the  con- 
ditions of  brain  tumor,  brain  abscess,  brain  injuries  and  in  selected  cases 
of  spastic  paralysis  due  to  an  intracranial  hemorrhage  at  birth. 

The  subtemporal  method  of  cranial  decompression  is  the  ideal  route; 
besides  being  less  difficult  technically,  it  exposes  an  area  of  the  brain  most 
frequently  involved.  This  permanent  decompression  opening  does  not 
weaken  the  skull  in  that  the  thick  overlying  temporal  muscle  protects  it 
most  adequately,  so  that  hernial  cerebri  are  not  to  be  feared. 

The  operative  mortality  is  low.  Patients  with  intracranial  conditions 
should  not  be  permitted  to  become  blind  or  to  reach  the  dangerous  stage 
of  medullary  compression  without  a  subtemporal  decompression  being  per- 
formed early.     (See  Plates  I- VIII.) 
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MOVING   PICTI^RES   OP  THK  OPERATfON  OF  RIGHT   SUBTEMPORAL 

DFXT^MPKKSSION    AND    DRAIXAfiK 

The  ijatient  wae*  an  alfcilujlii-  cabdrivcr  of  furty-six  yeftrt*  of  age,  wlio  was  brought  to 
the  hospital  in  tht»  ambulance  f«llowirj|]:  a  fall  from  his  driver'a  seat;  uneonj^cious ; 
prof  11 84*  (liHC'harfjt'  of  blmitl  and  cerelirospinal  llind  from  the  right  ear.  Hepeateil 
exaniinatioim  disdr>se<l  the  wigns  of  a  hi;,di  intraeratiial  pre^^sure  as  rej^istered  by  the 
t>pbtlialmoHejf»pe  and  the  f*pinal  inerniriaj  nuuu*nieter  and  bUo  by  the  gradual  ib^i^eent 
of  the  pulfse-  and  reap  i  rat  ion -rates,  ho  that  a  rig:ht  subtemporal  decamp  resaion  and 
drainape  wa*  perfonnetl  ten  hour*v  aft*r  the  injury.  An  irregular  linear  fracture  of 
till?  right  squiiniuuw  bone  had  torn  the  right  middle  meningeal  artery,  causing  a  small 
extradural  iK'inorrhage :  the  dura  was*  teniae  and  blnifcih,  and  upon  ineining  it,  a  large 
amount  of  wupraeortical  heniorrliage  escaped,  permitting  the  bulging  cerebral  cortex 
to  recede  and  to  pulsate  tiormally.     Usual  closure  with  drainage.     Excellent  recovery. 

THE  INCISION  OF  THE  SCALP:  METHOD  OF  ASEPSIS  AND  HEM0STAS18 

vt.  Outlining  the  super fleial  skin  incision  from  the  zygoma  upwards  to  the  parietal 
c^ic^l — an<l  not  beyontl.  The  head  Inis  l»een  prepared  in  the  u^ual  manner  for  the 
ope  rat  i  on  ;  e  t  h  e  r  o  \  y  ge  n  a  pp  a  in  t  n  h  in  po  s  i  t  i  on . 

B^  Two  laycrsi  of  sterile  giiii/.e  plat  eci  over  the  oiKTative  area  and  the  sterile 
towels  fastened  to  the  ?4ealp  by  the  tovve!  clips* 

(\  Cuttin'rf  tlie  liter ile  guuze  layer  with  scissort*  and  exposing  the  Bcalp  incieion 
only — and  nut  the  ^surrounding  t^calp. 

Ik  Fiekl  of  operation  fm^pared  with  tlie  wealp  incision  exposed.  Tlie  danger  of 
infectbrn  is  now   praetieally  nif, 

K.  Applying  the  l)imanual-presi*ure-traction  method  of  hemoataaU:  the  left  liand 
of  both  thit  trptTator  and  bis  assistant  used  to  (^ompress  the  Bcalp  vessels  upon  each 
aide  of  tlic  incision,  and  ttie  as<if<tnnt's  right  liand  used  to  forapresa  the  temporal 
arti*ry  at  the  biwer  angb'  of  the  incision  as  t.hcmn  In  the  following  picture. 

l'\  It^ing  the  scalpel  t*>  make  tin*  scal|>  ineision  down  to  tlie  temporal  fascia — the 
method  of  lo/inostasis  by  tomaniial  iiressnre-traelion   being  shown. 

(i,  S(al|>  inei**^ion  enbir;;ed;  alw»  a  ^inali  opening  in  the  lUHlerlyiiig  temporal  fascia 
[lermitting  the   tenvporal   muscle  to  jtrotrndt*.     Note  the  exci'lb-nt  hemostasia  obtained. 

//.  /.  nntl  'L  Applying  the  small  curved  hemostats  tn  the  snhcntaneouH  fascia  for 
the  compn*ssit>n  of  the  scalp  vessels:  the  tnriiin;:  bark  of  the  hemostats  alfords  excellent 
henioslasis  upon  tlie  removal  of  the  manual  pre^^ure. 
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OrKNINO  THE  TIONR  TimOUniT  T7!E  TEMPORAL  FASCIA  A^a>  MUSCLE 

A,  rtiirtlnuiti|f  to  tipftly  the  Hinnll  curved  hemotitat^  to  the  gubcutaneouB  fHscia  for 
till'  i<i>iii[iri'HHian  t^f  tlio  Ht'iilp  veftivi'lA  until  no  bleeding  occurs  upon  the  removal  of  the 

It  Im^UiriK  tin*  trriipnrat  fiiftria  from  tbe  zygoma  vertically  upwards  to  its  attach- 
uwnl  l0  \\\v  ymr'wM  rront — hut  nut  iH-yomi. 

i\  Si'^mriitiiiiJt  tho  lihro?*  limjritudiiiiiUy  of  the  underlying  tcnnpcjral  muscle  and 
vvtiovtiujf  111!'  MMihnhiii^  Utnr, 

tK  limortiiig  i\w  tn*i  hitt'rnl  n'trnctars  of  thi»  temporal  niu&t'le  and  fa^^ia  in  order 
til  i*\jin>K'  thi*  lur^t'Ht  nru\  pos^^l^l^*  c*f  tlie  underlying"  hone.  iCare  must  l>e  U;&ed  not 
III  never  the  nttmhuieut  of  the  tenip<>r«l  fascia  and  luuscle  to  the  parietal  crest  and 
Umn  weakt'U  the  eUwure, ) 

f.\  and  F.  The  nharp  per i as i ml  eli'vator  hcing  usied  the  remove  the  so-called  perioe- 
teuiu  overlying  the  Ik*ihv     A  ^mnU  }Mirtit»ii  of  the  line  of  fraeture  can  be  seen. 

ft,  The  iKnen  pel  forutor  with  itn  imintiil  tip  to  l>e  UM'd  to  make  a  eonieal  opening- 
iif  the  iMine  tUmn  to  tlie  durjK 

tL  I  Nirij*  the  iX^yeii  jnrf^^rutor  to  make  the  hony  opening  at  the  lower  angle  of 
the  iueii*ion     the  thinnesit   (Hirtion  of  iUe  f^i^uauiou^  Iwne, 

t.  The  iKneu  hurr  to  lie  ui*eil  to  enhirfr^*  the  Iwny  opening  for  the  insertion  of 
the  pn\all  n*np*hr>i. 

*r  I  •-inir  the  l^U'^ti  ^**»^»*  whhh  enlar^n**  the  outer  jHirtkm  of  the  perforator  open- 
init  onl>  and  dt^"**  uol  iM-netratr  dee|H'r. 
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HONGEURINO  THE  BONY  OPENINCt 

.■I.  The  hmsll  pin-point  opeiihi^  of  tlip  bone  exposiujar  tlip  rniderlying  dura:  the 
middle  menin^.'-eal  artery  am  thus  he  easily  avoided.  The  irregular  line  of  fracture 
\»  clearly  seen, 

li,  and  V.  The  small  |M)inted  rongeurs  being  xiaed  first  to  enlarge  the  bony  open- 
ing dovvnwardHi  and  backwards   laway  from  the  middle  meninjjeal  artery K 

/i.  The  larger  rongeurs  with  tlie  lower  hlsiile  thinned  and  bevelled  so  that  it  ean 
he  inserted  i>afely  between  the  t>one  ajid  the  tunlerlyin^""  dnra. 

E.  Utiing  the  hir^er  rongeurs  to  enlnrge  the  bony  opening  aw  widely  aa  pos&ible 
Ix^neath  the  temporal  itiumUv 

R  The  dural  separator  t<i  he  used  in  severing  adhesionH  between  the  dura  and  the 
overlying  Ixme  no  that  the  dura  will  not  be  torn  by  the  rongeurs. 

(t.  Ising  the  iliiral  ^separator  to  insert  a  t^mall  gauKe  tape  between  the  dura  and  the 
overlying  bone  and  thus  com  preening  a  l>leeding  dural  vei<He!. 

//,  Another  view  of  the  larger  rongeurs  showing  the  thinned  and  bevelled 
lower  blade. 

L  Enlarging  the  bony  ojieoing  do\vn\^'ard>-  and   baekwarda  by  the  larger  rongeurs. 

./.  A  view  of  the  liony  «>|>ening  at  this  Htw^i-  of  the  operation:  a  small  extradurai 
blood-clot  can  be  tjeen  protruding  do^rnvsard  from  under  tlie  u[*per  etlge  of  the  bone. 
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I':nlak(jin(j  tuk  nuNY  nFENrNO;  the  use  of  bone-wax 

t.  ' 'ouHiniin^'    to    nuiuvr    the    Umc    a^    intR-h    iu<*    is    posaibk    beneath 
jMHiil  muKi'lo. 

li.  A  pt'lh't  (»f  s(t»rih^  hi^nc  svux  tt»  ht*  uni'd  to  stoj>  ftiiy  UlpcMliug  from  tW  diploetic 
vowm»lM  l»y  lt8  l)oinir  ruMu'il  ihlo  tin*  Hmiy  odjfi*;  this*  Wftx  is  an  excellent  heino»tatic 

i\  aiul  />.  K\il)biii^  till'  buiii<«WtiK  into  the  bony  edge«i  and  thus  efiui^inj^  all  bleed- 
ln>r  to  I'ojiMi'. 

/.'.  Tontiiunnii  to  onln^n^  ih**  ln»ny  oiu'iiihu  U\  ^Min^'  the  largv  rongeurs. 

h\  A  viow  of  tho  houy  nuphhtjf  jit  thts^  t*t«tfi^  of  tbi*  (>jn*riitio«  i  it  Is  neccflsary  iioir 
to  ionu»r  tlto  bono  of  tlo'  n|i{H<r  (H^rtbiu  of  tbi'  iip^rntivf  l\^ld.  The  dur»  is  s«eil  to 
U^  (ouno  and  l»\ili;in>r  and  tbrrrfor**  tnult*i   jirenjiur^?. 

(•'.  I  sin^  tbo  bu\i;o  voii^rur^  to  ri'rntvvi*  th**  bont^  flbiug  t]i«*  line  of  frartnre  and 
oxoilxiuii  tbo  nu\!db»  inonitii^ntl  iirti'T> 

//.  I  |H>t»  ion»«»vini;  a  lH»nv  frasrnu'nt  oomnros.'^inp  the  menin^al  artery,  t' 
in«:  fnMu  t!nj*  tiun  vossol  was  profuso.  riHiuinnj:  the  in^rtion  of  two  stripe  < 
^an'o  bolwiNMi  I  bo  bono  and  tbo  artorv  proximal  to  the  blee<lin<r  point. 

/.  Tbo  lorn  niivbUo  ntonuinoal  ariory  liavini;  btsMi  siioot'ssfiilly  compressed  hy  the 
small  S'^*'"''  tapo,  tbo  roni:\>ui«-  aro  a^ain  u^i\l  to  onlaruo  tbo  lH>ny  opening. 

^    \nv»t!\or  N  low   vM  a   poUoi   of  lH>jioua\  illu-tratini:  it*  soft  gummy  character. 


1 
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EXPOSURK  OF  THE  DURA 

-I.  Rubbing  the  bone-wax  into  tbc  tiiploi'  of  the  bony  edge  to  control  the  oo£ing 
of  hJofxl. 

IS.  Another  view  of  tlie  thinil  sejtarntnr. 

('.  L'8in«^  the  tbinil  se|>Jirttli*r  to  insert  a  small  ja:nuze  tape  between  the  dnra  and 
the  bone  at  the  itmer  rtn;;h'  ui  the  u|terative  Held  for  the  c<mtnd  of  meninirea!  bleedin-^, 

IK  and  h\  I  siii^  tin*  dunil  ^epamtur  to  sever  ndiie^iniis  between  ttie  durn  and  the 
<>\'**rlv  ing  bone  si>  that  the  dan^jer  of  tearing  the  ilnni  with  the  rongeurs  is  practieally  «i7. 

/',  and  fi^  Tlie  hi  rye  roii^^eiirn  enlarging''  the  \HH\y  o|H'ning  &.n  mneb  at*  possible 
beneath  the  tem(>oral  inuM'lt^^ — to  a  diatneter  in  adults  of  abno^t  three  inebes. 

//,  ilnngeuring  thi'  I  tone  df>vvTnvard  as  h>w  as  |n>s!-ibh^  to  the  base  of  the  skull,  so 
that  t!ie  drainage  of  sulnlnral  hlood  and  exeess  eereltrospitnil  lluid  in  the  middle  fossa 
is  faeilitated. 

/.  The  tense  arud  slightly  bltiish  dnra  Inil^'ing  into  the  large  bony  opening;  slight 
bli-ediog  from  a  Tia-ningeal  vessel  being  <^nitrulled  Ity  a  small  eotton  pledget  wet  in 
warm  nornuil  salin<'  si  tint  ion. 

p/.  The  >nmll  dnra  I  liook  wbieh  is  used  to  elevate  tlie  dura  when  being  incisi-ci  and 
thus  preventing  anv   damage  to  the  underlying  eerebral  cortex. 
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OPEOTKG  THE  DUTUL 

.1.  Making  a  small  dural  incisiijon  by  t«k»vatiiig  it«  out^t  layer  with  the  duTnl  hook 

so  that  tlie  inii(»r  layer  of  the  dum  enn  then  ho  safely  anrf  easily  opened. 

B.  The  small  dural  opening  helng  enlar^^ed  hy  ineiain^  th&  dura  upon  a  gTCM>ved 
director  bent  almost  to  a  ri«zht  an^do ;  n  ^imk]\  jimonnt  of  j^iibdural  blood  h  t»een  eAeapinir. 

C.  The  smootii,  llexible  spofni-sfiatula  for  insertion  lieneatlj  the  dura  rci  that  the 
underlyin<;  cerebral  cortex  is  not  damaged  !iy  the  dvirai  tteissors*, 

D.  and  E.  Enlar<rinj^  the  dural  iipenin;i  o^a  widely  a^  possilile  with  the  dural  aciggor$ — - 
the  spoon-spatula  bein<»:  inserted  btnieatli  the  dtiru. 

F.  A  small  V-shaped  silver  clip  in  its  ^Toijved  bolder  for  the  clairipin;^  of  a 
menin«real  vessel  before  it  is  severtHh  in  this  nmnrier,  tbc  dural  opeiimg  i^  «ttft*ly 
enlarged  with  no  loss  of  l)lood. 

a.  Ap])lying  the  silver  clip  to  the  proxhuul  portion  of  a  meningeal  ve&s<*l  to 
be  severed. 

//.  After  a  second  silver  clip  has  li^mted  the  meningeal  vessel  at  b  point  distal 
to  the  first  clip,  then  the  dural  seissoTa  gjjver  tbi?  vessel  between  the  two  elipi*-Hind  no 
bleeding  occurs;  the  spoon-sj)atiila  i*roteets  the  iiniierJjing  ei^reljral  cortex  **"—  -i' 
possil)le  damage. 

/.  Enlarging    the    dural    opening    upward    by   means    of    the    dural    scissors 
the  spoon-spatula. 

./.  The  tense  bulging  cerebral  cortex  tending  to  i>rotrude  through  the  dural  opening'; 
a  large  (|uantity  of  supracortical  hemorrhage  and  excess  cerebrospinal  fluid  is  escaping 
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CLOSURE  OF  OPERATIVE  INCTSTON 

A,  Applying?  a  silver  cHp  tu  a  trcmhlefiunii"  blmMJing  vessel  in  the  lower  anjile  of 
the  dura!  oiWriinjjf.  t'lojiurt'  of  the  int'iHion  sliould  nut  hv  started  until  all  bleed int? 
veesels  have  heen  controlled  and  a  small  drain  of  nihlier  tissue  inst?rted  intradij rally 
at  the  lower  angle  of  the  incision  into  the  middle  fossa  Iwneath  the  teinfwjro-sphcn- 
oifiaE  1ol)e. 

/J,  and  f\  Tlie  split  temponil  muscle  l*eing  sutured  to^rether  in  one  layer  over  the 
eerehral  etutcx  hy  eontiuuoiirt  catgut  (No.  iJ  ^  ;  another  drain  of  rubber  tissue  is 
inserted  intradurally  at  the  upper  angle  of  the  iuelsiou.  Tlie  dura  ia  naturally 
not  sutured. 

IK  and  fJ.  Tlie  temporal  faseia  beings  sutnred  hy  interrupted  eatgut  (No.  2)  alter- 
nating with  interrupted  sutures  of  line  blaek  t^ilk   (waxed). 

f\  The  Hnbeutiumnjs  fascia  being  sutured  by  interrupted  eatgut  (No.  1);  as  these 
«uturei!i  are  tied,  the  adjaceut  hcuiontats  cau  be  removed  with  little  or  no  blc<?ding 
from  the  couipressed  vessels  of  the  sealp*  (The  o|>crative  towels  aud  sheets  are 
ob*4erved  to  he  only  slirjlitly  skilled  l»y  bltM>dJ 

fV,  and  //.  Inserting  and  tyin^'f  respectively,  the  interrupted  fine  black  silk  sutures 
t waxed)   of  the  sealp  itself. 

/.  Ap[»roximatin^^  rloseiy  the  upper  layers  of  the  ej>ithelinni  of  the  scalp  with 
interrnjiteii   tine  blaek  sutures  of  waxed  silk. 

-/.  The  sealp  ineisiun  chased  and  tin-  towels  iind  head  drapery  removed;  a  drain 
of  rubijer  tissue  ia  seen  extending  from  both  the  lower  and  the  upper  angle  of  the  inelaiou. 
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THE  DRESSIXG  AND  HEAD  BANDAnE 

-4.  After  the  scalp  imi^ioji  hiic*  lwi?n  frtnitly  ?ifH>iip?d  with  a  Mtorile  garize  moistened 
in  alcoliol.  a  cirv  sterili'  ^'iiu/t«^  pfltl  is  placed  oii*r  tin*  c>p*irntivt'  area.  Another  small 
storilo  «;aiize  pad  smeared  >viUi  ^tcrilt*  vaMiiie  is  irmerttnl  belrind  the  lobe  of  the  ear 
to  prevent  its  painful  eouiftresBiim  by  the  head  hnmiage. 

B.  A   sterile   roller  ^'aii/.e  handftfrc'  Jieinj,'  applied   abont  the  h<?«id  and  under  the 
ehin:   the  opposite  ear  is  not  covered.    Two  fingers  inserted  beneath  the  chin  previ 
the  hea<l  bandajie  from  beinj^  too  snugly  applied  as  to  interfere  with  respiration. 

r.  Soveral  strips  of  adhesive  plaster  used  to  ''anchor"  the  gauze  bandage  so  t1 
it  is  lu'ld  firmly  in  position.  The  uncovered  ear  of  the  opposite  side  of  the  head 
visiblo:   also  the  laryn^'eal  tube  which  facilitated  the  administration  of  ether  in  tl 
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PART  II 

ACUTE  AND  CHRONIC  BRAIN  INJURIES 
IN  ADULTS.     ILLUSTRATIVE  CASES 


CHAPTER  X 

Acute  Brain  Injuries 

The  case-histories  reported  in  this  chapter  are  from  a  series  of  patients 
having  acute  brain  injuries ;  all  of  the  patients  have  been  classified  accord- 
ing to  the  diagnosis,  pathology,  treatment,  and  their  present  condition ;  if 
death  occurred,  then  the  autopsy  findings.  Each  patient  has  been  traced  in 
detail  from  the  time  of  the  cranial  injury  until  the  present  time  and  the 
present  condition  of  recovery,  both  of  life  and  of  the  patient 's  former  good 
health,  has  been  recorded;  the  ''bad''  results  are  detailed  as  well  as  the 
'*good''  ones,  and  a  critical  attitude  of  the  treatment  of  each  patient  is 
maintained.  The  autopsy  findings  have  been  most  instructive ;  the  mistakes 
of  diagnosis  and  treatment  thus  ascertained  tend  to  prevent  their  repetition, 
— at  least,  their  frequent  repetition. 

Under  this  heading  are  included  not  only  those  patients  in  whom  a 
definite  change  of  cerebral  tissue  has  occurred  as  the  result  of  a  recent 
cranial  injur\'  and  due  to  cerebral  lacerations,  hemorrhage  or  edema,  but 
also  those  acute  cases  of  cranial  injury-  which,  by  their  clinical  history  and 
confirmed  by  repeated  neurological  examinations,  can  be  classified  as  simple 
concussion,  severe  concussion  and  concussion  complicated  by  various  factors ; 
post-traumatic  neuroses ;  cranial  injuries  producing  a  doubtful  fracture  of 
the  skull ;  various  types  of  fractures  of  the  vault ;  then  finally  that  large 
group  of  patients  in  whom  a  definite  intracranial  lesion  has  occurred  follow- 
ing the  cranial  injury  with  and  without  a  fracture  of  the  skull ;  autopsies 
were  performed  upon  those  patients  who  were  unable  to  recover  from  their 
injuries.  Naturally,  the  patients  in  whom  there  was  no  intracranial  lesion 
of  hemorrhage  and  edema  sufficient  to  increase  the  intracranial  pressure  to 
a  degree  dangerous  to  life  and  to  future  normality,  these  patients  were  not 
operated  upon — almost  two-thirds  of  the  patients,  whereas  if  the  intra- 
<!ranial  pressure  increased  beyond  a  degree  commensurate  with  life  and 
future  good  health,  these  patients  were  operated  upon — about  one-third  of 
the  patients  (31  per  cent.)  ;  the  patients  having  depressed  fractures  of  the 
vault  were  all  operated  upon  and  the  depressed  area  of  bone  either  elevated 
or,  more  frequently,  removed. 

At  the  end  of  each  case,  certain  points  of  interest  regarding  the  diag- 
nosis and  treatment  are  discussed;  where  mistakes  have  occurred,  either 
through  carelessness  or  ignorance,  an  effort  has  been  made  to  recognize  them, 
while  mistakes  of  judgment  are  pointed  out  in  the  hope  that  a  similar  error 
will  in  the  future  be  avoided ;  the  condition  of  the  patients  years  after  the 
injury,  the  operative  findings,  and  especially  the  autopsy  findings  with  and 
without  a  preceding  operation  should  and  do  impress  one  with  the  falli- 
bility of  our  present  knowledge  of  intracranial  lesions  and  their  treatment, 
and  particularly  is  this  true  of  brain  injuries ;  it  should  and  does  stimulate 
us  to  exert  every  effort  to  ascertain  the  actual  intracranial  condition  by 
every  method  now  known  in  order  that  the  appropriate  treatment  be 
instituted  early. 
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Cerebral  Concussion 

If  the  term  ** concussion"  is  limited  to  the  result  of  those  cranial  injuries 
in  which  merely  a  sudden  jarring  of  the  intracranial  contents — ^the  old 
''coinmoiio  cerebri** — produced  a  temporary  functional  impairment  of  the 
brain  and  naturally  without  any  ascertainable  change  of  tissue,  then  the 
use  of  the  term  ** cerebral  concussion"  is  probably  correct  clinically.  The 
condition  itself,  however,  of  simple  cerebral  concussion,  as  above  restricted 
in  its  application,  is  of  comparatively  infrequent  occurrence  in  hospital  prac- 
tice, although  it  is  a  term  most  freely  used  and  carelessly  applied;  the  more 
modern  methods  of  examination,  and  especially  the  use  of  the  lumbar  punc- 
ture, have  made  it  possible  to  ascertain  more  accurately  the  true  intracranial 
condition  in  these  patients,  and  it  is  surprising  how  frequently  latent  brain 
injuries  masquerade  under  this  term.  A  definite  increase  of  the  intracranial 
pressure  as  recorded  by  the  ophthalmoscope  and  the  spinal  mercnrial 
manometer  and  indicating  an  edematous  condition  of  the  brain,  and  florely 
the  ])resence  of  blood  in  tho  cerebrospinal  fluid,  point  to  a  condition  of 
jrreater  severity  than  a  simple  concussion. 

Possibly  the  ** knockout"  in  a  boxing  contest  is  the  best  example  of  a 
sim])le  and  true  condition  of  cerebral  concussion;  that  is,  the  defeated  boxer 
receives  a  blow  from  his  opponent's  fist  upon  the  low^r  jaw — the  force  of 
tlie  blow  being  transmitted  upward,  either  by  the  ramus  on  the  same  side  as 
the  ])oint  of  contact  and  occurring  in  an  ** upper-cut"  or  by  the  ramus  of  the 
opposite  side  of  the  jaw  and  following  a  **swing";  an  **upper-cut"  deliv- 
i'red  directly  upon  the  point  of  the  jaw  and  in  the  mid-line  may  have  its 
force  transmitted  to  the  skull  and  the  intracranial  contents  by  both  rami 
of  the  jaw ;  either  or  bothmandibulo-temporal  articulations  are  usually  pain- 
ful and  tender.  As  the  result  of  this  sudden  **  jolt,"  consciousness  is  tern- 
porai-ily  lost — possibly  not  longer  than  twenty  seconds,  and  rarely  persist- 
ing more  than  several  minutes;  the  pupils  are  slightly  enlarged  and  react  to 
li^^lit  sluggishly  and  the  blood-pressure  may  be  110  and  even  lower.  Upon 
\\w  return  of  consciousness,  the  man  quickly  recovers  from  the  stupor,  com- 
plnius  of  a  dull  headache  which  may  continue  for  twelve  to  thirty-six  liours 
and  then  ho  is  apparently  **as  well  as  ever."  It  has  been  very  interesting 
to  observe,  however,  in  two  fighters  who  have  been  ** knocked  out"  several 
times  that  both  of  them  frecpiently  complained  later  of  headache  during  a 
period  of  months  and  each  of  them  was  so  susceptible  to  a  blow  upon  the 
chin  or  even  the  head  itself  that  a  ** knockout"  easily  resulted — in  fighting 
])arlance,  a  **tin  and  glass  jaw."  Upon  more  careful  examination,  each  of 
these  men  had  a  chronic  edematous  condition  of  the  brain — ^the  reflexes 
exaggerated  but  no  Babinski,  while  the  nasal  margins  of  both  optic  disks 
w^'re  indistinctly  blurred  in  the  presence  of  enlarged  retinal  veins,  and  the 
s])inal  mercurial  manometer  registered  the  slightly  increased  pressure  of 
11  mm. ;  no  neurotic  or  psychic  factor  could  be  ascertained  in  either  of  these 
men  :  naturally,  any  eardio-vascular  or  nephritic  complication  had  also  been 
excluded.  It  would  seem  that  this  post-traumatic  cerebral  edema  lessened 
the  resistance  of  these  men  to  any  blow  upon  the  head  which  aggravated  the 
exist in<r  '*wet"  condition  of  the  brain  and  it  was  obligatory  for  them  to 
c        ''--"ir  *  *  ring  "  activities. 
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Discharged  April  23, 1914—2  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^Patient  was  ''beaten  up"  in  a  fight  in  the  new  sub- 
way ;  taken  to  the  police  station,  where  he  remained  all  night  in  a  a^- 
conscious  condition ;  brought  to  the  hospital  this  morning  at  7  o'doek. 

Examination  upon  admission  (7  hours  after  injury). — ^Temperatun^ 
98.6° ;  pulse,  92 ;  respiration,  24 ;  blood-pressure,  128.  Mild  degree  of  shodL- 
Semi-conscious.  Bleeding  from  right  ear;  otoscopie  examination  revealed 
abrasion  of  the  anterior  wall  of  the  external  auditory  canal ;  tympanio  men- 
brano  normal.  Tenderness  just  anterior  to  right  ear  and  posterior  portion  of 
zygoma.  Contusion  of  upper  lip.  Contusion  of  left  thigh.  Pupils  equal 
and  of  normal  reaction.  Reflexes,  present  and  equal ;  no  ankle  clonos  nor 
Babinski ;  abdominal  reflexes  present  and  equal.  Fundi  negative.  Lumbar 
puncture — cerebrospinal  fluid  clear  and  under  normal  pressure  (approxi* 
mately  8  mm.). 

Treattnent. — Expectant  palliative  treatment  of  quiet,  external  warmth 
to  body,  soapsuds  enema  and  ice-helmet. 

Examination  (5  hours  after  admission). — Temperature,  99**;  pulse,  86; 
respiration,  22;  blood-pressure,  144.  Patient  sleeping  quietly;  easily 
aroused.  Mentally  confused;  complains  of  occipital  headache;  otherwise 
negrative.  No  bleeding  from  ear.  Reflexes  negative.  Fundi  negative. 
Liquid  diet. 

Examination  at  discharge  (one  day  after  admission). — ^Temperature, 
98. 6"" ;  pulse,  84;  respiration,  20;  blood-pressure,  140.  Patient  refuses  to 
remain  in  the  hospital  longer.  Slight  general  headache;  emotionally  irri- 
ta])le.    Mentality  clear.    Reflexes  negative.    Fundi  negative. 

Examination  (October  26,  1915 — 18  months  after  injury). — No  com- 
plaints.   Physical  examination  negative. 

Examination  (July  10,  1918 — 51  months  after  injury). — ^No  complaints. 
Physical  condition  negative. 

Remarks, — It  is  surprising  how  quickly  patients  recover  from  the  con- 
dition of  simple  cerebral  concussion  uncomplicated  by  shock  of  any  severity; 
it  is  not  unusual  for  these  patients  immediately  following  an  injury  to 
appear  to  be  most  seriously  injured — a  question  of  life  itself,  and  yet  within 
18  to  24  hours  later  the  condition  has  so  improved  that  the  patient  may  be 
considered  to  be  out  of  danger.  As  most  head  injuries,  however,  are  asso- 
ciated with  a  greater  or  less  degree  of  shock,  then  the  recovery  is  not  so 
rapid ;  if  the  shock  is  extreme,  a  marked  improvement  may  be  delayed  for 
several  days;  naturally  the  treatment  in  these  latter  patients  should  be 
directed  toward  the  condition  of  shock,  and  as  it  improves,  then  the  signs 
of  mild  or  severe  cerebral  concussion  will  appear ;  it  is  not  at  all  unusual 
after  the  shock  has  subsided  to  ascertain  in  the  patients  having  a  severe 
condition  of  concussion,  mild  signs  of  an  increased  intracranial  pressure — but 
of  only  short  duration  and  rarely  lasting  longer  than  12  hours. 

It  would  seem  that  in  many  of  these  patients  having  cerebral  concussion 
that  a  mild  edematous  condition  of  the  brain  occurred  for  several  hours  fol- 
lowing the  cranial  injury  and  that  this  mildly  **wet"  condition  does  not 
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last  lonprer  awin§^  to  the  excellent  vascular  reaction  that  occurs,  particularly 
in  youthful  adults;  the  older  the  patient  is  above  40  years  of  age,  the  less 
rapid  and  the  less  able  is  the  patient  to  react  to  this  condition  aad  naturally 
the  convalescence  is  lengthened.  It  is  ver^-  difficult  to  diflTerentiate  at  times 
the  conditions  of  simple,  severe  cerebral  concussion  from  traumatic  cerebral 
conditions  of  greater  severity  and  frequently  the  condition  must  be  observed 
over  a  period  of  days  and  even  weeks  before  the  diagnosis  of  simple  cerebral 
concussion  can  be  made  with  certainty ;  if  the  condition  persists  longer  than 
four  days  to  one  week  following  the  injury,  then  the  diagnosis  must  be  very 
guarded  in  that  the  intracranial  condition  may  be  tuie  of  more  than  merely 
simple  cerebral  concussion;  if  there  is  any  doubt  at  all,  the  most  accurate 
examinations  and  tests  should  be  repeatedly  used  in  order  to  avoid  if  possible 
future  complications. 

The  mild  degree  of  shock  present  in  this  patient  upon  admission  must 
have  been  of  greater  severity  during  the  preceding  seven  liours  while  lying 
in  the  station-house;  and  .vet  w^ithin  five  hours  after  admission  to  the  hos- 
pital and  merely  with  the  routine  expectant  palliative  treatment  of  quiet, 
external  warmth  and  ieehelmet,  the  condition  of  the  patient  m  improves  that 
his  blood-pressure  has  risen  from  128  to  144  and  the  pulse  and  respiration 
have  both  begun  to  descend  slight h'— favorable  prognostic  signs. 

The  value  of  otoscopic  examinations  in  the  presence  of  merely  blood 
escaping  from  the  external  auditory  canal  is  illustrated  in  this  patient;  with 
the  improved  electrical  otoscopes  and  a  sterilization  of  the  otoscopic  speeu- 
luHij  the  danger  of  introducing  infection  into  the  inner  portion  of  the 
external  auditor\'  canal  is  very  slight  iiuleed,  and  il  is  not  necessary  to 
insert  the  speculum  farther  than  just  within  the  external  auditory  meatus* 
If  it  had  been  as<?ertained  at  this  examination  that  the  tympanic  membrane 
itself  had  been  ruptured,  then  the  patient  wo\dd  have  been  *Svatched" 
even  more  carefully  for  fear  that  a  more  serious  intracranial  lesion  would 
develop — ^now  that  it  w^as  kno^vu  that  the  base  of  the  skull  had  been  frac- 
tured; and  there  would  also  be  the  increased  danger,  although  slight,  of 
infection  entering  through  the  middle  ear.  However,  it  having  been  ascer- 
tained that  the  discharge  of  blood  from  the  right  auditory  canal  was  due 
merely  to  an  abrasion  of  the  canal  wall  itself,  and  in  the  absence  of  marked 
signs  of  increased  intra  crania!  pressure,  the  prognosis  could  be  considered 
good  and  the  expectant  palliative  treatment  advised  with  assurance. 

11.  Severe  Cereural  Conx^ussion 

Case  2. — Severe  cerebral  concussion ;  fracture  of  surgical  neck  of  left 
humerus.     Excellent  recovery. 

No.  77. — ^Rose.  sixty-eight  years.  White,  Married.  Housework.  Rus- 
sian Jewess. 

Admitted  November  17,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Bodine. 

Discharged  December  14, 1914 — 21  days  after  injury. 

Fmnil}/  hist  or  tf  negative. 

Personal  htsiory  negative. 

Present  Illness. — ^While  crossing  the  street,  patient  was  struck  l>y  an  avito^ 
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luobiie  and  thrown  upon  the  cement ;  brought  to  hospital  iu  the  automobile. 
Examination  upon  admission  (18  miinites  after  injury), — -Tempera- 
ture, 98,2°;  pulse,  90:  respiration,  30;  blood-pressure,  122.  Patient  was 
conscious  but  dazed.  Severe  degree  of  shock.  Slight  laceration  of  left  fore- 
head and  moderate  contusion;  marked  contusion  of  left  shoulder;  definite 
crepitus,  false  motion  and  sharp  pain  in  left  shoulder  upon  manipulation 
of  left  arm.  Moderate  contusion  of  left  hip.  No  bleeding  from  nose,  mouth 
or  ears;  no  mastoid  ecehyraosis.  No  facial  paralysis.  Pupils  enlarged 
equally  and  react  to  liprht  sluggishly.  Reflexes  depressed  but  equal;  no 
Babinski.    Fundi  negative. 

Trcflfmetif.^Expeetant  palliative  treatment;  external  warmth.  Arm 
not  treated  until  shock  of  accident  had  disappeared. 

Ejratnination  (8  hours  after  admission). — Temperature,  98.8°;  pulse, 
78;  respiration,  22;  blood -pressure,  148.  Mentally  confused;  complains  of 
severe  frontal  hcadiiche  and  pain  in  left  shoulder.  Pupils  uegiitive.  Re- 
flexes negative.  Fundi  negative.  X-ray  (Dr.  A,  J.  Quimby)  ;  ** Skull  nega- 
tive. Left  shoulder  revealed  a  fracture  dislocation  of  surgical  neck  of 
left  humerus." 

Treaimrnf. — Appropriate  position  c^f  abduction  and  plaster  cast  for 
shoulder  and  arm  applied.  Back  rest  and  frerjuent  turning  from  side  to 
Fide  for  fear  of  pneumonia.    Liquid  diet. 

Examinatiati  (4  days  after  admission). — Slight  headache  and  aching 
pain  in  left  shoulder ;  otherwise  negative.  Reflexes  negative.  Fundi 
negative. 

Examination  at  disebarge  (27  days  after  admission). — Temperature, 
JKS.4-  ;  pulse,  78;  respiration,  22;  blood -pressure,  146.  No  complaints 
except  soreness  in  left  shoulder.  Pupils  negative.  Reflexes  negative. 
Fundi  negative. 

Examination  (May  10,  1915 — ^5  months  after  injury ).^ — ^No  complaints 
except  those  incident  to  old  age.    Reflexes  and  fundi  negative. 

Last  Examination  (April  3,  1918 — 55  months  after  injury). — No  com- 
plaints referable  to  head  injury.  Reflexes  and  fundi  negative.  Patient 
cannot  be  found  since  this  examination, 

RfmarkB, — -Youthful  adults  withstand  head  injuries,  and  particidarly 
the  mild  results  of  them,  such  as  couenssion,  much  better  than  do  patients 
over  forty  jTars  of  age.  There  is  less  danger  of  the  mild  cerebral  edema 
being  prolonged  in  that  these  youthful  ptdients  react  much  more  quickly 
than  older  ones.  If  this  cronial  injury  bad  occurred  to  many  patients  over 
middie  age  and  especially  if  they  were  addicted  to  alcohol  or  if  their  resist- 
ance had  been  lowered  by  any  cardio- vascular  or  eardio-nephritic  lesion,  then 
the  prognosis  would  undoubtedly  ha\^e  been  very  grave;  it  is  rare  for  these 
latter  patients  in  recover  entirely  from  a  severe  cnuiial  injury — even  though 
the  diagnosis  is  only  **eoncussiou/'  so  that  they  are  rarely  just  as  well 
five  years  after  the  injury  as  before  the  injury. 

Cranial  injuries  occurring  to  patients  over  sixty  years  of  age  are  always 
serious  even  if  the  resulting  intracrnniiil  condition  is  diagnosed  as  simply  a 
** concussion'"  of  varying  degree;  the  danger  is  not  so  much  one  of  intra- 
cranial complications  as  it  is  of.  in  the  first  place»  h\^ostatic  pneumonia, 
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cardio- vascular  and  then  cardio-renal  disturbances ;  if  the  patient  has  been  at 
all  alcoholic,  then  that  factor  is  of  great  significance.  Obese  patients  do 
not  withstand  the  effects  of  cranial  injuries  nearly  so  well  as  people  of 
normal  weight,  and  even,  it  would  seem,  of  under  weight. 

III.  Cerebral  Concussion  and  Its  Most  Frequent  Compucations 

A.  Extensive  scalp  lacerations. 

Case  3. — Cerebral  concussion ;  extensive  laceration  of  scalp.  Pott's  frac- 
ture of  left  ankle.    Recovery. 

No.  732.— Kate.    Fifty-six  years.    White.     Single.    Designer.    U.  S. 

Admitted  November  14,  1916,  Polyclinic  Hospital. 

Discharged  December  22,  1916 — 38  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  crossing  the  street,  patient  was  hit  by  an  auto- 
mobile and  knocked  down,  receiving  an  extensive  laceration  of  scalp,  bruises 
all  over  the  body  and  fracture  of  left  ankle.  Recovered  consciousness  in 
the  ambulance. 

Examination  upon  admission  (43  minutes  after  injury). — Tempera- 
ture, 98** ;  pulse,  110 ;  respiration,  32 ;  blood-pressure,  118.  Patient  in  con- 
siderable shock;  semiconscious.  Deep  laceration  of  scalp  of  4  inches  in 
length  over  frontal  region.  Swelling  of  left  ankle  painful ;  no  bleeding  from 
ears,  nose  or  mouth ;  no  mastoid  ecchymoses.  Pupils  equal,  but  are  slightly 
dilated  and  react  sluggishly.  Reflexes  difficult  to  obtain;  abdominal 
reflexes  absent.    Fundi  negative. 

Treatment, — On  account  of  the  degree  of  shock,  a  warm  wet  bichloride 
dressing  (1-5000)  applied  to  laceration  of  the  scalp,  and  the  left  ankle  **  just 
let  alone."    Expectant  palliative  treatment  of  external  warmth  and  quiet. 

Examination  (6  hours  after  admission). — Temperature,  98.8°;  pulse, 
88;  respiration,  24;  blood-pressure,  132.  Conscious  but  rather  confused 
mentally.  No  mastoid  ecchymosis.  Pupils  equal  and  react  normally.  Re- 
flexes present  and  equal.  Fundi — slight  dilatation  of  retinal  veins  but 
no  edema  of  the  margins  of  the  optic  disks.  Lumbar  puncture — cerebro- 
spinal fluid  clear  and  under  normal  pressure  (approximately  9  mm.). 
Scalp  laceration  examined;  probe  reveals  no  fracture  of  the  underlying 
bone,  wound  cleansed  with  iodine  and  loosely  sutured ;  2  rubber  tissue  drains 
inserted.  X-ray  (Doctor  A.  J.  Quimby) — '^negative  for  skull;  fracture  of 
lower  end  of  left  fibula.'' 

Treatment. — Appropriate  position  and  plaster  applied  by  Doctor  R.  E. 
Brennan.    Liquid  diet. 

Examination  (36  hours  after  admission). — Temperature,  99.8°;  pulse, 
86 ;  respiration,  26 ;  blood-pressure,  138.  Patient  complains  of  severe  frontal 
headaches;  also  pain  in  left  ankle.  Reflexes  negative.  Fundi  negative. 
Soft  diet. 

Examination  at  discharge  (38  days  after  injury). — Temperature,  98.8°  ; 
pulse,  76;  respiration,  22;  blood-pressure,  142.  No  complaints  e:>^cept  for 
stiffness  of  left  ankle  and  in  the  lumbo-sacral  region.     Reflexes  negative. 
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Fundi  negative,  Laoeration  of  scalp  healed  entirely  and  plaster  has  been 
renioved  from  the  left  ankle. 

Examination  (April  12,  1917 — 5  months  after  injury). — Patient  com- 
plains of  *-light-headedness''  at  times;  is  afraid  to  waik  up  or  do^^Ti  stairs 
without  a  cane  for  fear  of  falling  as  the  result  of  dizziuess.  Reflexes  nega- 
tive.   Fundi  negrative.    No  nystagrnus ;  no  Romberg. 

LqM  Eiamimition  (September  17,  1918—22  months  after  inJurjO-^ — 
Patient  still  eomplains  of  spells  of  dizziness,  especially  in  the  momin*?; 
also  a  fear  of  falling,  causing  her  to  stagger.  Still  uses  a  eane.  Pupils  equal 
and  react  normally.  No  nystagmus.  No  Romberg.  Reflexes  present  and 
equal.    Fundi  negative. 

Remarks. — The  patient  has  a  lawsuit  pending  an:ainst  the  owner  of  the 
antomobile ;  it  will  be  interesting  to  note  if  a  disappearanci.  of  these  annoying 
symptoms  will  occur  after  a  satisfactory  settlcroent  at  the  trial;  this  occurs 
frequently  in  this  type  of  conditions  which  may  be  classed  as  post-tranmatic 
neuroses ;  it  may  not,  how^cver,  be  influenced  by  the  successful  termination 
of  the  snit,  although  many  patients  having  this  type  of  complaint  following 
cranial  injuries  are  usually  entirely  relieved  after  a  satisfactory  settlement 
legally  has  occurred — freriuently  within  one  week  after  the  case  has  ended 
in  court. 

The  long  hospital  residence  of  this  patient  was  due  to  the  fracture  of  the 
left  leg  and  not  as  a  result  of  the  cranial  injury ;  in  some  patients  it  might  be 
said  that  this  prolonged  residence  in  the  hospital  is  very  beneficial  to  the 
patients  in  that  it  prevents  them  from  returning  to  ao  active  life  too  early 
and  before  the  intracranial  condition  has  returned  to  normal  entirely,  so 
that,  when  these  patients  that  have  been  detained  in  the  hospital  on  account 
of  an  injury  to  an  extremity,  such  as  a  fracture  of  a  bone,  when  they  do 
finally  leave  the  hospitah  there  is  very  little  danger  of  their  *' overdoing'- 
and  thus  tending?  to  precipitate  all  kinds  of  '* nervous*'  disturbanceg  and 
emotional  annoyances. 

The  importiince  of  having  these  extensive  scalp  lacerations  heal  per 
primani  is  esaentiaL  How  this  patient  escapcil  having  a  serious  infection  of 
the  extensive  scalp  lacerations  is  very  impressive  and  it  emphasizes  the 
great  value  of  careful  shaving  of  a  wide  area  about  the  scalp  laeerations, 
and  then  their  cleansing  with  green  soap  ami  water  and  thei  use  both  of  a 
weak  solution  of  warm  bichh>ride  dressing  (1-5000)  and  then  either  at  the 
same  time  or  later  the  free  use  of  iodine  to  cleanse  the  lacerated  tissue. 
Naturally,  great  care  should  he  taken  to  ascertain  first  whether  a  fracture 
of  the  underlying  bone  is  prcsii'nt,  and  if  it  shonW  be  present,  theu  the  most 
careful  application  of  t lie  solution  of  iodine  for  fear  some  of  it  might  pene- 
trate intracranially,  and  if  the  underlying  dura  should  also  be  torn  then 
the  great  danger  of  cortical  irritation  and  the  production  of  convnlsive 
seizures.  (I  have  seen  tliis  complication  occur  in  the  accident  room  of  a 
hospital  where  iodine  was  freely  used  to  '*swab  out'*  an  extensive  hiceration 
of  the  scalp;  it  w*as  afterward  ascertained  at  opeiation  that  the  major  con- 
\ndsion  which  occurred  immediately  after  the  use  of  iodine,  liad  been  due 
to  the  fact  that  some  of  the  iodine  had  reached  the  cerebral  cortex  through 
an  adjacent  underlying  fracture  of  the  skull  and  a  torn  dura.    Fortunately, 
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this  patient  recovered  and  apparently  no  ill-effects  from  the  medicmal 
cortical  irritation  have  been  permanent.) 

B,  Large  htmaioma. 

Case  4.^ — Concussion;  extensive  hematoma j  multiple  contusions j  dislo- 
cation of  both  shoulders.    Recovery. 

No.  49.^ James,    Pifty-two  years.   White.   Married,  Collector,   Ireland. 

Admitted  June  20,  1914,  Polyclinic  Hospital  Referred  by  Doctor 
Alexander  Lyie, 

Discharged  July  6,  1914 — ^16  days  after  injury. 

Family  history  negative. 

Personal  History. — Ten  3'ears  ago,  patient  had  yellow  fever. 

Present  Illness. — Patient  fell  a  distance  of  one  story  while  sleeping  upon 
a  fire-escape ;  recovered  coiisciousneHs  in  the  ambulance. 

Ejaiaination  upon  admission  (40  minutes  after  injury). — ^Tempera* 
ture,  98,2^;  pulse,  104;  respiration,  28;  blood-pressure,  138.  Well  devel- 
oped and  nourished ;  no  alcoholism.  Semiconscious  and  very  much  confused 
mentally  as  to  time  and  place ;  bleeding  only  from  nose.  Posterior  dislocation 
of  both  arms  at  the  shoulder  (as  confirmed  later  by  X-ray),  Abrasions,  con- 
tusions and  ecchymoses  of  back,  face,  especially  right  eye,  and  both  ex- 
tremities;  sprain  of  riizht  wrist.  Huge  hematoma  over  the  occiput:  not 
tender.  Pupils  moderately  dilated  but  react  normally.  Reflexes — patellar 
active  and  equal ;  no  ankle  clonus  but  a  suggestive  right  Babinski ;  abdom- 
inal reflexes  absent.  Fundi  negative.  No  paralyses.  No  abdominal  pain, 
tenderness  nor  didness.    Urine — not  bloody. 

Treatment.— T^^p^tXmit  palliative ;  as  the  shock  was  not  severe  both  shoul- 
der dislocations  w^re  immediately  reduced.  Firm,  warm,  wet  bichloride 
(1-5000)  dressing  applied  to  hematoma  of  head. 

Examination  (10  hours  after  admission). — Temperature,  101.4**; 
pulse,  80;  respiration,  24;  blood-pressure,  160.  Still  semiconscious  but 
restless.  Vomited  over  one  pint  of  blood;  abdomen  apparently  negative. 
Hematoma  over  entire  occiput  very  tense  ;  X-ray  (Doctor  A.  J,  Quimby)  did 
not  reveal  any  underlying  fracture  of  the  vault  and  therefore  merely  a  finn 
gauze  bandage  was  applied.  Pupils  equal  and  react  normally.  Reflexes — 
patellar  present  and  equal ;  no  Babinski ;  abdominal  reflexes  depressed  but 
equal.  Fundi  negative,  except  for  possibly  a  slight  dilatation  of  the  retinal 
veins.  Lumbar  puncture — cerebrospinal  fluid  clear  and  under  normal  pres- 
sure (approximately  9  mm.). 

Examiuafion  (48  hours  after  admission). — Temperature,  100.8°:  pulse» 
78  J  respiration,  24;  blood-pressure,  154.  Conscious  but  still  mentally  con- 
fused. Complains  of  pains  '*aU  over"  head,  shoulders  and  back.  Hema- 
toma possibly  not  so  tense.    Reflexes  negative.    Fundi  negative.    Soft  diet. 

Examination  at  discharge  (10  days  after  admission ).^ — Temperature, 
98.6°  ;  pulse,  70;  respiration,  22;  blood-pressure,  146.  No  comjilaiuts  other 
than  a  general  soreness  and  stiffness— particularly  about  both  shoulders 
and  back.  Hematoma  over  occiput  less  extensive  and  not  tense.  Reflexes 
negative.    Fundi  negative. 

Last  Examination  (September  17,  1981 — 46  months  after  injury). — 
No  complaints.    Reflexes  negative.    Fundi  negative. 
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Eemarks.~lt  there  had  beeu  an  imderlying  fracture  at  the  site  of  the 
occipital  hematoma  in  this  ease,  it  would  have  been  most  important  to  have 
kept  the  overlying  scalp  in  the  best  possible  condition  at  least,  m  that  the 
danger  of  an  abrasion  and  contusion  of  the  scalp  becoming  infected  will  be 
lessened  as  much  as  possible ;  the  application  of  a  warm,  weak,  wet  bichloride 
(1-5000)  dressing  seems  to  be  very  effective  in  keeping  abrased  and  con- 
tused areas  of  the  scalp  from  becoming  infected.  Only  too  frequently  a 
hematoma  of  the  scalp  becomes  infected  from  the  ''poor'*  condition  of  the 
overlying  scalp  and  then  if  there  is  an  underlying  fracture  of  the  skull,  the 
risk  of  infection  extentling  throun^h  the  fracture  down  to  the  meninges  is 
very  great  indeed;  if  the  dura  is  intact  and  a  purulent  lepto^meningitis 
should  not  occur,  there  is  still  danger  of  an  osteomyelitis  developing  in  the 
bone  adjacent  to  the  fracture  and  its  rather  f refpient  complication^an  extra* 
dural  abscess  and  only  too  frequently  a  later  cerebral  abscess.  Even  in  the 
absence  of  an  underlying  fracture  of  the  vault  (as  demonstrated  by  X-ray) 
it  is  frequently-  better  judgment,  if  there  is  any  question  of  the  hematoma 
becoming  infected,  to  aspirate  it  through  a  ** clean''  area  of  the  overlying 
scalp^  and  if  necessary,  to  make  a  small  incision,  and  tlins  lessen  the  dan- 
ger of  an  infected  hematoma  allowing  the  infection  to  extend  by  the  extra- 
cranial veins,  lymphatics,  etc.,  down  into  the  large  venous  sinuses  and  to 
the  meninges  themselves.  Only  too  frequently  a  purulent  meningitis  and 
infected  sinus  thrombosis  occur  by  means  of  this  channel  of  infection. 

The  age  of  these  patients  is  an  important  factor  in  their  excellent  recov- 
ery; the  condition  upon  admission  is  frequently  such  that  if  they  are  of 
middle  age  or  over,  there  will  be  grave  doubts  whether  a  recovery  of  life  is 
possible  or  not,  I'nless  there  is  a  serious  iutraeranial  lesion,  such  as  an 
extensive  cerebral  laceration  or  a  large  intracranial  hemorrhage,  patients 
under  sixteen  years  will  recover  as  far  as  life  is  concerned  even  when  the 
prognosis  would  seem  almost  hopeless.  That  is,  the  treatment  and  prognosis 
of  cranial  injuries  in  children  up  to  sixteen  years  of  age  is  radically  different 
and  the  outlook  always  more  hopeful  than  in  similar  cranial  injuries  in 
adults  and  particularly  above  middle  age. 

C.  I  fifed  id  Imt  rutiofis  of  the  sinlp. 

Case  5. — Cerebral  concussion  ;  infection  of  extensive  laceration  of  scalp; 
severe  cellulitis  re(|niring  multiple  incisions  and  drain  aire.    Recovery. 

No.  28. — Cliarles.  Forty-four  years.  White.  Single.  Chauffeur. 
Sweden. 

Admitted  December  12,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
C.  R-  Hanenck. 

Dischar^^ed  January  22,  1915 — il  days  after  injury. 

Fa  mil  If  hist  or  tj  nejLi^ative. 

Fermmtl  histortf  negative. 

Present  Illness, — Whil*^  walking  along  the  street,  patient  fell  into  an 
excavation  of  6  feet,  striking  head  against  an  iro!i  iuijc;  unconscious  upon 
admission  to  the  hospital  in  the  ambulance. 

Examinatimi  upon  afhnission  (50  minutes  after  injury).— Tempera- 
tnre,  9S2^ ;  pulse,  110;  respiration,  30;  blood-pressure,  124.  Unconscious 
and  in  shock.     Head  dripi>ing  hhunl  from  a  hvrge  ragged  laceration  over 
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right  frontal  and  right  parietal  areas — 7  inches  in  length;  dirt  and  hair 
rubbed  into  the  tissues.  No  bleeding  from  nose,  mouth  or  ears.  No  neuro- 
logical examination  made  at  this  time. 

Treatment, — Head  shaved  (unfortunately,  rather  carelessly),  scalp 
laceration  cleansed  with  green  soap  and  then  iodine  swabbed  into  it; 
branches  of  temporal  artery  required  ligation ;  wound  loosely  sutured  and 
5  rubber  tissue  drains  inserted;  firm  dressing  applied.  The  treatment 
of  shock  consisted  of  external  warmth,  quiet  (morphia  being  ordered  for 
any  restlessness),  and  hot  rectal  saline  irrigation. 

Examination  (6  hours  after  admission). — Temperature,  99.8** ;  pulse,  94; 
respiration,  22;  blood-pressure,  128.  Condition  much  better.  Conscious 
but  drowsy;  orientation  fair.  Pupils  equal  and  react  normally.  Reflexes 
active  but  equal;  no  ankle  clonus  nor  Babinski;  abdominal  reflexes  are 
obtained  with  difficulty  but  are  apparently  equal.  Fundi  negative.  Lum- 
bar puncture— cerebrospinal  fluid  clear  and  the  pressure  was  normal  (ap- 
proximately 8  mm.)  ;  cell  count  was  8  per  c.mm.  X-ray  (Doctor  A.  J. 
Quimby) — *'no  fracture  of  the  skull  revealed." 

Treatment. — Laceration  of  the  scalp  dressed;  all  bleeding  had  ceased; 
wound  again  swabbed  with  iodine  and  a  firm  head  bandage  applied. 
Liquid  diet. 

Examination  (48  hours  after  admission). — Temperature,  100.8°;  pulse, 
92 ;  respiration,  24 ;  blood-pressure,  142.  Conscious  and  complains  of  severe 
pain  at  site  of  laceration,  which  upon  dressing  is  reddened  about  the  edges, 
indurated  and  distinctly  tender;  boggy  edema  to  a  distance  of  two  inches 
beyond  the  lacerated  tissue.  Drains  removed  and  wound  again  swabbed 
out  with  iodine;  drains  reinserted;  large  wet  bichloride  (1-5000)  dress- 
ing applied.  Pupils  equal  and  react  normally.  Reflexes  negative. 
Pimdi  negative. 

Treatment, — Nothing  but  liquids ;  force  water ;  vigorous  catharsis.  Daily 
dressings.     Quiet. 

Examination  (4  days  after  admission). — Temperature,  105.4°;  pulse, 
120 ;  respiration,  32 ;  blood-pressure,  164.  Irrational  and  extremely  restless, 
requiring  restraint.  Laceration  discharging  thin  watery  secretion.  Labora- 
tory report  (Doctor  Jeffries) — ** streptococci.'*  Edema  of  entire  scalp  ex- 
tending forward  to  both  orbits  and  closing  both  eyes  and  also  downward 
about  ears  and  backward  into  the  neck.  Wound  reopened,  loosely  packed  with 
wet  alcohol  gauze  after  being  swabbed  with  iodine ;  without  an  anesthetic, 
multiple  radiating  incisions — 7  in  all — ^made  over  the  parietal  and  occipital 
regions  adjacent  to  the  laceration  and  numerous  rubber  tissue  drains  in- 
serted ;  incisions  not  sutured.  No  frank  pus  obtained  by  the  incisions  but 
much  watery  edema  escaped,  lessening  the  tension  of  the  scalp  tissues. 
Lumbar  puncture — clear  cerebrospinal  fluid  under  normal  pressure  (ap- 
proximately 8  mm.)  ;  cell  count  was  8  cells  per  c.mm.  Reflexes  negative. 
Fundi — slight  dilatation  of  retinal  veins  but  no  definite  edema  of  the  optic 
disk  margins.    No  stiffness  of  neck ;  no  Kernig  obtained. 

Treatment, — Liquid  diet;  force  water;  vigorous  catharsis. 

Examination  (5  days  after  admission — 18  hours  after  incising  the 
scalp). — Temperature,  101.8°;  pulse,  102;  respiration,  26;  blood-pressure. 
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144.  Patient  less  irrational  and  not  so  restless.  Condition  better  in  every 
way.  Edema  of  sealp  markedly  lessened  and  both  eyes  can  now  be  opened. 
No  definite  ri^ridity  of  neck ;  no  Kerni^',  Rellexes  nejiative.  Fundi — dila- 
tation of  retinal  veins  still  persists  but  otbenvise  negative. 

Treat  men  f  continued  as  above. 

Examimition  (10  days  after  admission), — Temperature,  99.2°;  pulse» 
84;  respiration,  22;  blood-pressure,  138.  Perfectly  rational  and  no  eom- 
plaints  exeept  for  general  soreness  of  head.  Multiple  incisions  still  dis- 
charping  a  thin  watery  pus  but  no  marked  tenderness  or  redness  present. 
Oriprinal  laceration  of  scalp  beginning  to  grannlate.  No  edema  of  scalp  and 
eyes  can  be  widely  opened.  Pupils  equal  and  react  normally.  Reflexes 
negative.    Fundi  negative.     Soft  diet, 

Esanihmfhn  at  discharge  (41  days  after  admission), — Temperature, 
98,8^  ;  pulse,  76;  respiration,  20 ;  blood-pressure,  132.  No  complaints  except 
for  a  general  stiffness  and  numbness  of  scalp — imdoubtedly  due  to  the 
multiple  incisions.  The  original  laceration  of  scalp  is  practically  healed 
exeept  for  a  small  granulating  area  at  its  posterior  angle.  Reflexes  nega- 
tive.    Fundi  negative. 

Examination  (November  23,  1015 — 11  months  after  injury), — No  com- 
plaints except  for  slight  headaelic  at  times.  Reflexes  negative.  Fundi 
negative. 

Last  Examination  (March  5,  1918 — 39  months  after  injury). — ^No  com- 
plaints. Reflexes  negative.  Fundi  negative.  General  contracture  of  scalp 
due  to  sear  tissue  of  incision. 

Remarks. — This  was  the  most  severe  condition  of  infection  and  cellulitis 
of  the  scalp  that  I  had  ever  seen ;  for  a  time  it  seemed  that  nothing  would 
check  the  rapid  progress  of  the  infection,  and  yet  at  no  time  did  the  patieot.*s 
neck  become  rigid  nor  did  the  cell  coimt  of  the  cerebrospinal  fluid  increase 
beyond  8  cells  per  e.mm.  It  would  appear  that  the  extensiv*'  multiple  inci- 
sions of  the  s(*alp  had  in  this  eas<^  afforded  sueb  excellent  draiua*:e  that  the 
infective  process  was  ''lieaded  ofT'* ;  the  application  of  the  continuous  head 
bath  of  warm,  weak  bichloride  (1-5000)  dressing  was  undoubtedly  a  big 
factor  in  the  excellent  result 

This  patient  had  a  very  narrow  escape;  the  danger  of  a  resultiiig 
meningitis  (*r  au  infected  sinus  tbrnnihosis  was  very  great  indeed.  If  a 
fracture  of  the  underlying  skull  had  l>cen  present,  then  it  is  very  doubtful 
if  a  purulent  meningitis  eouh]  have  been  avoided.  In  treating  infections 
of  the  sealp  of  this  character  and  also  the  more  typical  form  r»f  purulent 
cellulitis,  free  o])en  drainage  is  es^sf^itia!,  and  then  next  in  importance  in 
the  local  treatment  is  the  continuous  application  of  wanu,  weak,  *'wet" 
bichloride  (1-5000)  dressings— in  fact,  a  sort  of  head  bath :  if  a  bichloride 
solution  is  not  thought  a<lvisal)le,  then  merely  warm  normal  saline  solution 
may  be  used—similar  to  the  warm  ''soaks''  for  cellulitis  of  the  arm  or  leg — 
a  continuous  warm  bath  for  the  part  atfeeted.  The  results  obtained  by  this 
method  of  treatment  have  been  mo.st  eueouraging. 

D.  Alcoholism. 

Case  6. ^Severe  eerebral  eoueussion  ;  aler>holism.    Recovery. 

No.  36.— Benjamin.  Fifty  yearn.  Married.  White,  Bookbinder, 
Ireland, 
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Admitted  June  14,  1914,  Polyelmic  Hospital.  Referred  by  Doctor 
John  A,  Bodine. 

Disehar^ed  Jane  19,  1914 — 5  days  after  injury. 

Familif  hist  or  ij  negative. 

Personal  kkiorij  negative,  except  for  alcoholic  excesses. 

Present  III ncss. —Fatient  was  found  at  bottom  of  stairway;  said  to  have 
fallen  one  fli^rht  after  drinking  heavily ;  profound  unconsciousness.  Brought 
to  the  hospital  in  the  ambulance. 

Ejamination  upon  admission  (about  one  hour  after  injury},— Tem- 
perature, 98°;  pulse,  88;  respiration,  16;  blood-pressure,  146.  Semicon- 
scious— not  easily  aroused  hut  reacted  to  ammonia  fumes;  heavy  alcoholic 
breath;  deep  stertorous  breathing  but  rc^'ular.  Bleeding  from  nose  but  no 
cerebrospinal  fluid  observed.  Superficial  abrasion  of  right  temporal  region  ; 
marked  eeehymosis  of  right  eye;  abrasion  of  right  knee  and  left  wrist. 
Pupils  slightly  enlarged  but  react  to  light  sluggishly.  RcflexeFr— knee-jerks 
absent;  ankle  jerks  absent,  elbow  and  wrist  jerks  not  elicited;  no  ankle 
clonus;  no  Babinski ;  abdnrainal  reflexes  not  obtained.  Fundi  negative. 
Lumbar  puncture— eerebrospinal  fluid  clear  and  not  under  pressure 
(approximately  8  mm.)- 

Treatment.^^Expeetant  palliative  treatment. 

Examination  (7  hours  after  admission). — Temperature,  99.4'^;  pulse, 
74;  respiration,  20;  blood-pressure,  140.  Patient  is  still  unconscious. 
Respiration  deep  but  regular.  Pupils  equal  and  react  normally.  Reflexes 
elicited  as  at  preceding  examination.  Fundi  negative.  X-ray  {Doetor 
A.  J.  Quimby)—'* negative.** 

Examinatwn  (18  hours  after  admission). — Temperature,  99,2*';  pulse, 
78;  respiration,  22;  blood -pressure,  148.  Patient  regaining  consciousness; 
marked  disorientation  as  to  time  and  place.  Complains  of  piercing^  occipital 
headache  and  general  pains  **all  over  body.''  Pupils  equal  and  react 
actively.  Reflexes— knee-jerks  difficult  to  elicit  but  equal ;  no  ankle  clonus 
nor  Babinski ;  abdominal  reflexes  not  obtained.    Fiuidi  negative. 

Treatment. — Prophylactic  alcoholic  treatment;  active  catharsis. 

Examination  at  discharge  (5  days  after  admission). — Temperature, 
98.4";  pulse,  76;  respiration,  20;  blood-pressure,  144.  Complains  of  mild 
headache ;  otherwise  well.  Pupils  equal  and  react  normally.  Reflexes  pres- 
ent and  equal.  Abdominal  reflexes  depressed  but  equal.  Fundi  negative. 
Patient  signet!  the  pledge  regarding  alcoholic  abstention. 

Examination  (July  4,  1914-— 20  days  after  injury). — Patient  was  seen 
drunk  holding  to  a  lamp-post.  A  superficial  examination  upon  a  doorstep 
revealed  nothing  abnormal  except  depressed  reflexes  undoubtedly  due  to 
the  alcohol. 

Examination  (October  12,  1914 — 4  months  after  injury).— No  com- 
plaints.   Reflexes  negative.    Fundi  negative. 

Last  Examinalion  (May  12,  1918).— No  complaints.  Patient  has  de- 
teriorated vers'  much  from  alcohol.  Pupils  equal  but  react  sluggishly. 
Reflexes  present  but  uniformly  depressed.  Fundi  negative,  except  for  a 
retinal  suffusion.  Urine  contains  much  albumen  and  many  granular  easts. 
Medical  treatment  advised. 
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Remarks, — ^Tliis  patient  has  deteriorated  so  miieli  from  alcoholism  since 
the  former  injury  that  it  is  very  doubtful  if  he  could  withstand  successfully 
the  effects  of  a  similar  injury  now;  delirium  tremens  would  occur  in  all 
probability,  and  the  patient  w^ould  be  most  fortunate  if  he  escaped  with 
his  life.  Whether  the  cranial  injury  with  the  resulting  so-called  *' concus- 
sion'' contributed  in  any  way  to  the  patient  *s  greater  susceptibility  to 
alcohol  and  the  marked  mental  and  emotional  deterioration  cannot  be  stated 
with  any  degree  of  accuracy;  it  would  seem,  however,  that  such  a  cranial 
injury  could  at  least  do  him  no  good,  and  possibly  permitted  him  to  deterior- 
ate much  more  rapidly  than  ordinarily  or  if  the  injur>"  bad  not  occurred. 

The  flanger  of  delirium  tremens  developing  m  patients  of  this  character 
is  very  great  indeed ;  it  is  naturally  not  so  great  when  the  patient  is  coo- 
fined  to  bed  only  for  several  days,  but  this  factor  of  alcoholism  must  always 
be  considered  in  the  treatment  of  patients  having;  head  injuries — no  matter 
how  apparently  trivial  the  injurj^  may  appear  to  be. 

E.  Exisfing  mental  derangement. 

Case  7.^ — ^Severe  cerebral  concussion  occurring  in  a  patient  mentally 
deranged :  paranoia. 

No,  708.— Camillo.    Forty  years.     Wliite.     Sin^de,     Playwright.     IL  S, 

Admitted  October  13,  loic.  Polyclinic  Hospital. 

Discharged  November  26,  1916 — 43  days  after  injury. 

Famihf  hisfonf  negative. 

Past  HkioTj/. — One  week  before  the  injury,  relatives  had  filled  out  the 
necessary  papers  and  physicians  had  advised  the  patient  to  be  committed  to 
an  institution  for  thr  mctitally  deranged — the  diagnosis  being  paranoia. 

Present  ////fr.ss.— While  crossing  the  street,  patient  wa*s  struck  by  an 
automobile  and  knocked  down  ;  c|uickly  recovered  consciousness,  and  was 
brought  in  the  ambulance  to  the  hospital  in  a  scniiconscions  condition. 

Examination  upon  admission  (rnie  hour  after  injury). — Temperature, 
98.4"^ :  pulse,  80  ;  respiration.  26  ;  blnod-pressure,  138.  Extremely  irrational 
— almost  maniacal' — requiring  restraint.  Insists  that  she  is  the  original 
vampire  and  therefore  called  '*Camille.''  She  says  that  the  attendants 
show  her  no  longer  the  respect  due  her^ — ^*'a  second  Cleopatra."  A  well- 
nourished  woman  having  a  laceration,  2  inches  long,  over  left  frontal  are^ 
and  bruises  over  entire  body.  Pupils  t^puil  and  react  normally.  Reflexes — 
knee-jerks  exaggcraled  equally :  double  ankle  t^lonus,  and  suggestive  right 
Babinski;  abdominal  reflexes  absent,  Fundi—sliirht  dilatation  of  retinal 
veins ;  otherwise  nep^ative. 

Treatment. — Exp*H*tant  palliative;  usual  treatment  of  scalp  laceration. 

Examination  (48  hours  after  admission ). ^Temperature,  ^^.S"* ;  pulse, 
SS;  respiration,  24;  l)lood-pressurc,  142.  No  eompiaints.  Patient  less  noisy 
but  disoriented:  continues  to  rave  about  '^Cleopatra''  and  the  **saints/* 
Reflexes— active  but  good;  no  ankb^  clonus  nor  Babinski;  abdominal  re- 
flexes active  and  equal.  Fundi  negative.  Lumbar  piuicturc — ci'rebrospinal 
fluid  clear  and  under  normal  pressure  (approxinmtcly  9  mm.).  X-ray 
(Doctor  W.  H.  Stewart)— ^^ negative  for  fracture  of  the*  skull.'' 
Trfa/meiif.-— Restraint  as  required.  Soft  diet. 
Examination  (8  days  after  admission).— Tem in- rati u-e,  98. 8"" ;  pulse,  82; 
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respiration,  24;  blood-pressure,  140.  Patient  has  been  normally  quiet  di 
ing  the  past  10  days.  Pleasant,  cheerful  and  has  not  mentioned  her  ''i 
portance*'  and  her  ** power."  Laceration  of  scalp  has  healed  nicely.  I 
flexes  negative.    Fundi  negative. 

Examination  at  discharge  (13  days  after  admission). — Temperatu 
98.8***;  pulse,  78;  respiration,  22;  blood-pressure,  138.  No  complaints 
** always  feels  fine."  Patient  has  refused  to  eat  all  food  except  liqui< 
saying  **it's  all  poisoned."  Other  than  this,  patient  apparently  norm 
except  for  egotistical  attitude  toward  the  writing  of  short  stories — **I  i 
an  unusual  novelist — in  fact,  a  second  Jane  Austen."  Reflexes  negati 
Fundi  negative. 

Treatment, — Patient  was  given  into  the  custody  of  her  relatives,  w 
removed  her  to  the  South  for  the  winter. 

Examination  (August  1,  1917 — 10  months  after  the  injury). — ^Accoi 
ing  to  the  relatives  and  also  the  patient  she  ** calmed  down"  so  much  afl 
the  accident  that  institutional  care  is  unnecessary  and  it  has  been  possil 
for  her  to  live  quietly  in  the  family  again ;  her  responsibilities  are  negligib 
Reflexes  active  but  equal ;  no  ankle  clonus  nor  Babinski.    Fundi  negative. 

Last  Examination  (August  10,  1918 — ^22  months  after  injury). — Patic 
is  now  living  in  Greenwich  Village,  New  York  City,  among  ** artists" 
conducting  a  tea  shop;  is  able  to  earn  her  living  and  though  ** eccentric 
still  she  is  considered  normal  for  that  community.  Reflexes  negati 
Fundi  negative. 

Remarks. — The  rest  in  the  hospital  during  the  6  weeks  following  1 
injury  and  then  the  vacation  of  the  patient  to  the  South  where  she  \s 
removed  from  cares,  worries  and  emotional  stress — these  two  factors  i 
doubtedly  improved  the  patient's  mental  condition  very  much  so  that  s 
was  really  better  one  year  after  the  injury  than  before  the  injury.  T 
subsequent  history  will  be  very  interesting,  although  it  seems  that  the  he 
injury  has  only  been  an  incident  in  this  patient's  condition. 

F.  Pneumonia,  senility  and  decubitus. 

Case  8. — Cerebral  concussion;  pneumonia,  decubitus,  and  senilr 
Death.    Autopsy. 

No.  1006. — Margaret.    Sixty-six  years.    White.    '^ — ' 
Ireland. 
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contracted  equally  and  reacted  to  light  normally.  Reflexes — ^negative,  except 
for  a  suggestive  left  Babinski.    Fundi  negative. 

Treatment, — Expectant  palliative  and  vigorous  shock  measures. 

Examination  (12  hours  after  admission). — Temperature,  99** ;  pulse,  86; 
respiration,  20 ;  blood-pressure,  146.  Patient  now  semiconscious  and  very 
restless,  requiring  morphia  and  restraint.  Pupils  equal  and  react  normally. 
Reflexes  active  and  equal.  Fundi  negative.  Lumbar  puncture — cerebro- 
spinal fluid  clear  and  under  normal  pressure  (approximately  7  mm.). 
X-ray  (Doctor  G.  W.  Welton) — *'no  fracture  revealed." 

Treatment. — Expectant  palliative ;  liquid  diet. 

Examination  (4  days  after  admission). — Temperature,  99.2°  ;  pulse,  82; 
respiration,  26;  blood-pressure,  152.  Patient  now  conscious  but  drowqr; 
confused  mentally  and  badly  orientated  as  to  time,  place  and  personality 
(relatives,  however,  state  that  she  has  been  feeble-minded  and  childish; 
(lurinfr  the  past  year  she  has  strayed  away  from  home  and  was  lost 
when  the  accident  occurred).  Patient  continuously  says  she  is  going  home 
and  must  be  restrained  in  bed  in  order  to  prevent  her  from  walking  into 
the  corridors  of  the  hospital.  She  coughs  freciuently  and  auscultation 
reveals  many  coarse  and  sibilant  rales  throughout  both  lungs,  particularly 
their  lower  halves.  Numerous  ecchjnnotic  areas  have  appeared  over  body  so 
that  owing  to  gem^ral  soreness  and  tenderness  patient  cannot  be  moved 
from  side  to  side  without  causing  her  pain.  Pupils  equal  and  react 
normally.  Reflexes — active  but  equal ;  no  ankle  clonus  nor  Babinski  present 
Fundi  negative. 

Treatment. — Owing  to  the  great  weakness  of  the  patient  and  her  ina- 
bility to  do  anything  herself  (even  swallowing  being  a  great  effort  for  her), 
great  care  is  taken  in  feeding  her  liquids  and  soft  diet ;  she  is  turned  fre- 
qu(*ntly  in  bed  from  side  to  side  and  a  low  back  rest  is  used  in  order  to 
lessen  the  danger  of  pulmonary  complications. 

Examination  (10  days  after  admission). — Temperature,  101.4**;  pulse, 
90;  respiration,  28;  blood-pressure,  152.  Patient  conscious  but  irrational. 
In  spite  of  great  care,  bed  sores  have  developed  on  each  side  of  the  sacrum 
(apparently  air  cushions  were  not  suflBcient  and  an  air  or  water  mattress 
would  have  been  advisable).  Patient  had  been  gotten  out  of  bed  in  a 
chair  on  the  previous  day,  but  she  had  to  be  quickly  returned  to  bed  owing 
to  her  great  general  weakness.  Numerous  moist  rales  throughout  both  bases 
of  lungs.    Reflexes  negative.     Fundi  negative. 

Examination  (15  days  after  admission). — Temperature,  103.2;  pulse, 
94;  respiration,  34;  blood-pressure,  134.  Patient  irrational  and  extremely 
weak.  Dulness  over  right  lower  half  of  chest  with  a  marked  diminution  of 
respiration  over  this  area ;  numerous  coarse  r?iles. 

Treatment. — For  several  days,  the  treatment  has  been  directed  toward 
the  chest  condition — slight  elevation  in  bed,  freciiu^nt  turning  and  small 
repeated  doses  of  atropine  (grains  1/100  every  2-4  hours).  The  patient, 
however,  is  so  weakened  that  she  does  not  react  as  she  should. 

Examination  (4  hours  before  death — 20  days  after  admission). — Tem- 
perature, 106.4;  pulse,  138;  respiration,  44;  blood-pressure,  110.    Patient 
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imconseioiis ;  marked  cyanosis  with  shallow  irregular  respirations.  Dulness 
over  both  bases  and  lower  halves  of  lungs. 

Autopsy, — Head :  no  fracture  of  skull  ascertained  j  no  intracranial  hemor- 
rhagre,  merely  a  wet  edematous  brahi  not  under  tension.  Chest:  double 
hypostatic  pneumonia.     Abdomen  negative. 

EemarkB.— At  the  time  of  the  death  of  this  patient,  it  was  my  opinion 
that  it  could  possibly  have  been  avoided  if  the  patient  had  been  *' gotten 
out  of  bed''  and  into  a  wheel  chair  upon  about  the  sixth  day  after  the 
injury;  it  is  so  important  for  elderly  patients  having  cranial  injuries 
not  to  be  confined  to  bed  for  a  period  longer  than  one  week,  and  the  longer 
they  are  confined  in  bed  the  greater  is  the  risk  of  the  complication  of  pneu- 
monia, decubitus  and  the  rapid  mental  deterioration;  this  latter  compli- 
cation is  frequently  sufficient  in  itself  to  hasten  the  exitns,  and  especially 
when  associated  with  one  or  more  bed-sores,  as  it  seems  that  both  the  mental 
and  physical  resistance  reaches  such  a  low  point  that  the  body-cells  simply 
refuse  to  functionate. 

The  autopsy  findings  of  a  mild  condition  of  cerebral  edema  and  not  under 
tension  are  almost  always  found  in  patients  following  a  prolonged  illness 
of  this  character,  and  especially  if  the  patient  is  at  all  alcoholic, 

I,  Doubtful  **  Fractures  op  the  Skuij/* 

Cranial  injuries  of  sufficient  severity  to  produce  a  fracture  of  the  skull 
frequently  damage  the  underlying  delicate  tissues  of  the  brain  and  the 
intracranial  vessels;  for  this  reason,  these  injuries  became  popularly  known 
as  *' fractures  of  the  skull**  rather  than  the  important  designation  of  ''brain 
injuries' '^ — in  fact,  these  two  terms  were  almost  synonymous  and  used  inter- 
changeably. Within  recent  years  it  has  been  surprising  to  ascertain  that 
** fractures  of  the  skidl"  often  occur  without  an  injury  to  the  underlying 
brain  or  a  marked  increase  of  the  intracranial  pressure,  whereas  cranial 
injuries  without  a  fracture  of  the  skull  very  frequently  cause  snch  a  severe 
damage  to  the  brain  from  the  resvdti ng  increased  intracranial  pressure  of 
hemorrhage  or  edema  that  an  early  death  will  occur  unless  this  pressure  is 
immediately  relieved  and,  unfortunately,  at  times  even  with  an  operation. 
Careful  autopsy  records  of  these  patients  indicate  the  great  fre<iuency  of 
death  due  to  cranial  injuries  in  the  absence  of  any  fracture  of  the  skull — 
the  most  common  direct  cause  of  the  death  being  a  high  intracranial  pressure 
due  to  cerebral  edema  and  eventually  producing  a  medullary  edema;  the 
ioitif.1  shock  followinn;  the  cranial  injury  is  also  a  frequent  factor,  and  then 
the  condition  of  intracranial  hemorrhage  ;  the  fracture  of  the  skull,  however, 
is  comparatively  unimportant. 

The  following  case-histories  are  selected  to  illustrate  the  relative  unim- 
portance of  the  presence  or  not  of  a  fracture  of  the  skull  {naturally,  de- 
pressed fractures  of  the  skull  are  excluded),  and  yet  every  modern  means 
of  examination  should  be  em]>loyed  in  order  that  a  complete  clinical  picture 
of  the  condition  should  be  elicited.  If  there  are  not  present  the  signs  of 
severe  shock  or  of  a  marked  increase  of  the  intracranial  pressure,  then  the 
condition  of  the  patient  is  in  no  way  aggravated  by  repeated  neurological 
examinations,  rontgenograms,  the  use  of  the  ophthalmoscope  and  of  the 


iSS       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

spinal  mercurial  manometer;  but  to  make  these  examinations  while  tJie 
patient  is  in  a  severe  eondition  of  initial  shock  or  to  delay  the  operation  of 
cranial  decompression — even  '* over-night ' '—when  the  intracranial  pressure 
is  high,  merely  because  an  X-ray  picture  has  not  been  obtained,  is  a  mistake 
of  the  gravest  concern  and  has  been  the  cause  of  many  deaths.  The  presence 
or  not  of  a  fracture  of  the  skull  and  its  location  is  of  no  real  importance  in 
either  the  diagnosis  of  the  intracranial  condition  or  in  the  treatment,  and 
the  appropriate  treatment  must  uever  be  delayed  merely  to  a^icertain  its 
presence.  If  the  line  of  fracture  should  open  into  the  middle  ear  and  the 
tympanic  membrane  be  ruptured,  or  into  the  nasal  or  pharyngeal  cavities, 
naturally  the  risk  of  infection  and  possible  meningitis  would  be  greater, 
and  yet  this  is  a  complication  which  not  only  rarely  occurs  if  aural  irrigation 
is  avoided  and  no  *' meddling"  occurs,  but  the  condition  itself  is  usually 
easily  elicited  by  inspection  alone — or  at  most  by  an  otoscopie  and  rhino- 
scopie  examination ;  a  positive  rontgenograni  would  in  no  way  change  the 
treatment,  unless  it  disclosed  a  depressed  fracture  of  the  vault  and  it  is  for 
this  latter  reason  chiefly  that  roofgenograms  are  of  importance  in  all 
patients  having  cranial  injuries. 

Recent  Doubtful  Fractures  of  the  Skull;  No  Mahked  Sions  op 
Increased  Intracranial  Pressure  ;  No  Operation 

Case  9. — Doubtful  fractnrc  of  the  sknll ;  mild  sijnis  of  an  increased  intra- 
cranial pressure ;  fracture  of  right  hiuncnis,  right  ankle  and  right  scapula. 
No  operation.    Recovery. 

No.  65. — Andrew.  Fifty4wo  years.  White.  Single.  Salesman.  Germany. 

Admitted  September  2,  1914,  Polyclinic  Hospital.  Keferred  by  Doctor 
W.  S.  Bainhridge, 

Discharged  September  -JO,  1914-^28  days  after  injury. 

Fa  mil  If  hist  or  fj  negative. 

Pe  rso  tud  h  is  t  o  nj  negative. 

Present  IllrHSii. — Patient  was  struck  by  a  trolley-car  j  uneonseious  for 
several  minutes ;  brought  to  the  hospital  in  the  ambulance. 

Exa  mi  nation  upon  admission  (1  hour  after  injury ). ^Temperature, 
98.8°;  pulsCy  90;  respiration,  *30;  blood-pressure,  146.  Rather  obese  but 
robust.  Consckms  for  short  periods  but  biidly  oriented;  no  alcoholism. 
Bleeding  slowly  from  right  ear;  no  cerebrospinal  iiuid  observed  j  no  mas- 
toid eechymosis  at  this  examination.  Heuu^toma  and  abrasion  of  right 
cheek  and  face;  eccbymosis  of  both  eyes,  particularly  right;  right  shoulder 
swollen  and  ecchymosed.  Pupils  moderately  dilated,  equal,  and  react 
normally.  Reflexes  negative,  except  for  a  suggestive  right  Babinski, 
Fundi  negative. 

Trcdtment. — Expectant  palliative  treatment  and  for  shock. 

Examination  (48  hours  after  admission), — Temperature,  99.8°;  pulse, 
84;  respiration,  22;  blood-pressure,  140.  Conscious;  oriented,  but  remem- 
bers nothing  of  the  day  of  the  accident.  Complains  of  dull  throbbing  head- 
ache. Slight  weakness  of  right  side  of  face  (peripheral  type  of  facial 
paralysis).  Bleeding  of  right  ear  has  ceased;  slight  mastoid  discoloration 
and  slightly  tender;  otoscopie  examination  reveals  a  small   laceration  of 


ACUTE  BRAIN  INJURIES  159 

posterior  lower  quadrant  of  right  tympanic  membrane.  Pupils  equal  and 
react  normally.  Reflexes  active  but  equal;  no  ankle  clonus  nor  Babinski. 
Fundi :  slight  dilatation  of  retinal  veins  and  a  hazy  edema  along  the  nasal 
margins  of  the  optic  disks — right  being  possibly  greater  than  left.  Lumbar 
puncture:  cerebrospinal  fluid  straw-colored  (laboratory  reports  ** numerous 
red  blood-corpuscles '0  ;  under  a  pressure  of  approximately  12  mm.  X-ray 
(Doctor  A.  J.  Quimby) — **no  fracture  of  skull  revealed;  fracture  of  the 
greater  tuberosity  of  the  right  humerus  and  a  transverse  fracture  of  the 
right  scapula ;  fracture  of  the  internal  malleolus  of  the  right  ankle." 

Treatment. — Expectant  palliative;  appropriate  splints  applied  to  the 
right  shoulder  and  right  ankle. 

Examination  (10  days  after  admission). — Temperature,  102.2°;  pulse, 
86;  respiration,  24;  blood-pressure,  142.  Compliains  of  throbbing  pain  in 
right  cheek  at  the  site  of  the  hematoma,  which  has  become  **hot  and  tender.'' 
(Hot,  wet,  gauze  dressing  of  normal  saline  continuously  used  and  the 
hematoma  did  not  break  down  into  frank  pus;  after  24  hours,  its  size 
lessened  as  well  as  **the  pain  and  tenderness.")  Reflexes  active  but  equal. 
Fundi  negative. 

Examination  at  discharge  (28  days  after  admission). — Temperature, 
99** ;  pulse,  78 ;  respiration,  24 ;  blood-pressure,  144.  No  complaints  except 
for  limitation  of  movement  and  soreness  of  right  shoulder  and  right  ankle ; 
occasional  '* light-headed"  spells.  No  weakness  of  right  side  of  face  elicited 
by  the  special  tests.    Reflexes  negative.    Fundi  negative. 

Examination  (May  12,  191S — 8  months  after  injury). — Complains  of 
headache,  particularly  in  the  morning  just  after  awakening,  and  of  periods 
of  dizziness  if  he  should  stoop  suddenly ;  also  being  easily  fatigued — ^becomes 
tired  in  the  middle  of  the  day  when  he  has  his  afternoon's  work  ahead  of 
him.  (These  complaints,  however,  all  disappeared  within  a  month  after 
the  satisfactory  settlement  of  his  suit  againsi;  the  traction  company.) 
Reflexes  active  but  equal ;  no  ankle  clonus  nor  Babinski.    Fundi  negative. 

Examinatian  (March  26, 1917 — 31  months  after  injury). — No  complaints 
whatever ;  rather  euphoric — alcoholism.  Reflexes  negative  although  active. 
Fundi  negative. 

Last  Examviation  (September  17,  1918 — 48  months  after  admission). — 
No  complaints;  ** feels  fine."  Alcoholism  has  become  more  pronounced. 
Reflexes  active  but  equal ;  no  Babinski.    Fundi  negative. 

Remarks. — The  mere  fact  of  blood  escaping  from  the  right  auditory 
canal  might  easily  have  been  considered  as  undoubtedly  due  to  a  fracture 
of  the  base  of  the  skull  extending  through  the  right  ear,  and  yet  if  no 
cerebrospinal  fluid  is  observed  in  the  discharge  and  the  otoscopic  examina- 
tion does  not  reveal  a  laceration  of  the  homolateral  tympanic  membrane, 
and  the  X-ray  is  negative,  then  it  cannot  be  stated  with  certainty  that  there 
is  present  a  fracture  of  the  skull.  In  this  patient,  however,  although  there 
was  only  blood  observed  in  the  discharge  from  the  ear,  and  the  X-ray  was 
negative  (as  they  usually  are  in  fractures  of  the  base  alone),  the  otoscopic 
examination  did  reveal  a  laceration  of  the  posterior  portion  of  the  right 
tjTupanic  membrane,  and  it  is  rare  for  this  complication  to  occur  unless 
the  adjacent  bone  has  been  fractured ;  it  is  possible,  however,  for  a  small 
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object  to  have  torn  the  membrane  by  penetrating  the  external  anditon- 
eaual  and  yet  there  are  usually  sigiij*  of  this  external  injury  in  the  auditory 
canal  itself,  and  it  is  a  very  rare  occurrence.  It  is  my  opinion  that  this 
patient  did  have  a  fracture  of  the  base  of  the  skull  in  the  region  of  the 
petrous  portion  of  the  right  tt-mporal  hone  and  yet  it  is  impossible  to 
demonstrate  it  clinically^ther  than  the  fact  that  the  right  t\Tnpanic 
membrane  has  been  ruptured. 

The  mild  signs  of  an  increased  intracranial  pressure,  as  re^^ealed  by  the 
ophthafnuLseopi^  and  at  lumbar  puncture,  were  not  of  sufficient  degree  to 
warrant  the  operation  of  cranial  decompression,  and  these  are  the  patients 
who  make  excellent  recoveries  with  the  expectant  palliative  treatment  alone 
by  the  natural  absorption  of  the  small  amomit  of  intracranial  hemorrhage 
(if  present)  and  the  resulting  mild  ccn'bral  edema.  In  this  patient,  how- 
ever, the  absari>tion  of  the  cerebral  edema  has  been  eom plicated  and  possibly 
delayed  by  the  factor  of  alcoholism;  whether  this  increased  indulgence  of 
alcohol  is  due  to  an  emotional  instability  resulting  from  the  cranial  injury 
or  is  a  natural  scfpicnce  ctf  his  former  life  and  habits,  caniiot  be  asserted  with 
any  degree  of  accuracy ;  the  cranial  injury,  however,  surely  could  not  have 
been  of  benefit  to  either  his  mental  or  emotional  status. 

If  the  hematoma  nf  the  right  side  of  the  face  had  become  infected  to  the 
point  of  pus  formation  and  if  there  was  a  fracture  of  the  base  of  the  skull 
adjacent  to  the  right  eur,  the  danger  nf  this  infection  extending  to  the 
meninges  through  the  fracture  of  the  skull  would  have  been  very  great  in- 
deed ;  if  there  is  any  question  of  pus  fornuitiou  in  the  vicinity  of  the  fracture 
of  the  skull,  the  hematoma  and  abscess  (Sf  formed)  should  be  incised  and 
free  drainage  afforrlcd  in  order  to  avoid  any  serious  complications. 

It  is  very  easy  to  make  the  diagnosis  of  ''dcprcsisi'd  fracture  of  the  skull" 
when  palpation  alone  is  used,  especially  in  the  presence  of  a  hematoma  or  a 
marked  edema  of  the  overlying  scalj),  if  the  adjacent  pericranium  has 
been  turn,  bet*aiisc  it  gives  the  sensation  nf  a  depressed  edge  of  bone;  ront- 
gcnograms  are  most  valuable  for  this  d ilTc rent iat Ion,  but  if  there  is  still 
doubt  then  a  small  exploratory  incision  of  the  overlying  scalp  would  be 
advisable — the  risk  being  small,  if  any,  and  if  there  should  be  a  depressed 
fracture  of  the  vault  now  is  the  time  to  know  it,  so  that  it  can  either  be 
elevated  ur  removed  before  definite  signs  of  its  presence  intracranially  are 
exhibited.  The  weakness  of  right  half  of  face  f  j)rrii)licral  in  type),  associ- 
ated with  a  definiti'  impairment  of  hearing  of  the  right  ear  (a  lesion  of 
the  middle  ear),  and  with  an  e(*chymosis  of  the  right  mastoid  area,  would 
indicate  a  lesion  of  the  facial  nerve  in  its  bony  Jiqurduct  about  the  middle 
ear — t*ithcr  a  fracture  of  the  adjac*/nt  bone  or  merely  a  temporary  edema  of 
the  nerve  itself  within  its  bony  canal  and  thus  producing  a  temporary  eom- 
pressi*jn  ]>aresis  of  the  ipsolatcral  right  half  of  tht^  fncc.  TIic  right  tympanic 
membrane  being  intact  and  i>f  normal  a[>f>eanMicc  would  tiiid  to  exclude  a 
fracture  of  the  adjacent  bones  ami  yet  tlu^  impiiirmcnt  of  hearing,  being 
referable  to  the  middle  car,  would  point  to  a  possible  fracture  in  the  petrous 
portion  of  the  right  temporal  bone. 

Case  10. — Doubtful  fracture  of  fbt-  skull ;  no  signs  of  an  increased  intra- 
cranial pressure.     No  operation,     TEecovcry. 
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No.  87, — Lilly,  Forty-eight  years.  Colored.  ^larrit^.  Housework.  U.  S, 

Admitted  February  28,  1915,  Polyclinic  Hospital, 

Discharged  March  23,  1915 — 27  days  after  injury. 

Fa  wily  hi^torif  negative. 

Personal  history  negative. 

Present  IHmss^^Three  days  before  admission,  patient  was  struck  by  a 
large  piece  of  ceiling  falling  upon  the  back  of  her  head  and  neck;  says  she 
was  unconscious  about  15  minutes  and  was  aroused  by  friends.  Had  severe 
headache  and  pain  in  neck  and  back  during  next  2  days;  was  sent  in  a 
cab  to  the  hospital, 

ETamination  npon  admission  (10  hours  after  injury"). — Temperature, 
99 A'^ ;  pulse,  84;  respiration,  24;  hlood-pressure,  168.  Well  developed  and 
well  nourished  negress;  heart  and  abdomen  negative.  Few  fine  moist  rales 
over  apices  of  both  hmgs.  Consc*ions  Init  drowsy.  Complains  of  severe  occipi- 
tal headache  and  dizziness;  pain  in  her  eyes  and  throughout  her  neck  and 
back ;  slight  stiffness  of  neck.  Slight  contusion  over  occiput  but  no  other  ex- 
ternal local  mark^of  injury  ascertained.  Some  clotted  blood  in  left  auditory 
meatus ;  definite  eech\'mosis  behind  left  ear  over  mastoid.  Reflexes  active, 
the  right  knee-jerks  being  possibly  greater  than  the  left :  no  Babinski.  Pupils 
equal  and  react  normally.  Fundi  negative.  Lumbar  puncture — i?erebrO' 
spinal  fluid  clear  and  under  normal  pressure  {approximately  9  mm.).  X*ray 
(Doctor  A.  J.  QuimlB*)—*' negative." 

Treat menf ,~EKpeQtant  palliative. 

Examination  (6  days  after  admission).— Temperature,  101.2°  ;  pulse,  86 ; 
respiration,  22;  blood-pressure,  156.  (*ouscious;  still  complains  of  soreness 
**all  over'*  and  particularly  at  back  of  head.  No  real  rigidity  of  neck: 
no  Kernig;  Otoseopic  examination  reveals  small  laceration  of  the  li'ft  tym- 
panic membrane— in  its  lower  posterior  quadrant.  Left  mastoid  eechymosis 
more  marked  ;  some  tenderness  upon  deep  palpation.  Pupils  equal  and  react 
normally.  Reflexes— knee-jerks  sluggish  but  etpial ;  no  ankle  clonus,  Babin- 
ski, Oppenheim,  Gordon.  Fundi  (oplithahnoscopic  examination  hy  Doetur 
J.  A.  Kearney) — ^'external  condition  normal;  both  eyes  are  motlerately 
myopic  and  pigmented  retina*  peculiar  to  negroes.  Optic  disks— media 
clear;  no  dilatation  of  veins  of  fundus;  arteries  and  veins  in  nonnal  rehi- 
tion  as  to  color;  disks  slightly  pale,  edges  clearly  cut  all  around/*  Lnmljiir 
puncture  attempted  but  not  successful  owing  to  the  rolls  of  fat  in  the  lum- 
bar region;  an  infective  meningitis  was  feared. 

Treatment. — Expectant  palliative  eontituicU. 

Exatni/mtioH  (12  days  after  admission). — Temperature,  9fl,4';  ]*n]s\\ 
80;  respiration,  24;  blood-pressure,  154.  Still  complains  of  hradaivlie,  sun*- 
oess  '*all  over''  and  stilfness  of  neck.  (X-ray  of  cervical  n*giuii  nf  sfjim* 
1  five.)  Left  mastoid  eechymosis  has  disappi^arcd.  ReHexc^s  nriivi'  loit 
€  Fundi  negative.    No  Kernig  nor  rcnl  rigidity. 

^minaffon   at  discharge    (24  days  after   admission  i  .TmipiiJil  or«\ 
ilse,  76;  respiration,  22;  blood-pressure,  \'\i\,     Moi'Ii  hrHrr  hut  si  ill 
s  of  headache,  dizziness  and  stiffness  of  u**<'k.     Hr(|r\rs  m-gnfiviv 
i*  irive, 

^ion    (January   10,   1')16 — 11   mi)iHhs   afhr   tujoi'v,    and    Ji»hI 
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before  lier  ease  was  to  be  tried  in  court ).^ — Same  eomplaiiits  persist:  head- 
ache, '*  light-headed  ■*  spells  in  the  morning  and  when  stooping  and  inability 
to  turn  neck  on  account  of  pain.  Pupils  eqiial  and  react  normally.  Re- 
flexes active  but  equaL  Fundi  negative.  Hearing  slightly  impaired  in 
left  ear^Weber's  test  being  positive  (bone  conduction  being  better  than 
air  conduction)  and  therefore  middle  ear  impairment. 

Last  Examumiion  (September  17,  1918—42  months  after  injurj'  and 
following  an  unsatisfactory  case  (to  her)  in  court). — ''Never  just  as  well 
as  before  injury."  General  complaints— nothing  of  any  great  severity  or 
annoyance,  however.     Keflexes  negative.     Fundi  negative. 

Remarks. — On  account  of  the  inability  to  perform  a  second  lumbar  punc- 
ture on  the  sixth  day  after  admission  and  the  patient  having  a  rise  of 
temperature  with  pain  and  stiffness  o£  the  neck,  this  caused  a  fear  that  a 
meningitis  mifrht  be  oecnrnng  in  this  patient— possibly  through  an  infection 
of  the  left  middle  ear,  the  left  tympanic  membrane  having  been  lacerated; 
fortunately  this  condition  did  not  occur  and  the  inability  to  perform  the 
liinihar  pnncturc  was  due  undonl^tedly  to  its  being  difficult  technically— the 
patient  being  rather  oliese. 

Although  the  X-ray  did  not  reveal  a  fracture  of  the  skidl  in  this  patient, 
yet  the  presence  of  a  laceration  of  the  left  tympanic  membrane  is  very 
indicative  that  a  fracture  of  the  skull,  at  least  of  the  left  petrous  bone,  did 
exist ;  tlie  necessity  for  possibly  more  care  and  frefjuent  examinations  w^onld 
naturally  be  more  strongly  emphasized — the  physician  realizing  that  the 
cranial  injury  had  been  a  sufficient  force  to  cauj^e  a  fracture  of  the  skull 
and  thus  the  possible  danger  of  an  intracranial  lesion  must  be  remembered; 
besides  the  e%Tr- present  danger  of  a  purulent  meningitis  and  its  compli- 
cations residting  from  ati  infection  through  the  line  of  fracture,  especially 
of  the  ear,  narcs  and  pharynx. 

It  is  interesting  to  note  that  in  this  patient,  too,  the  complaints  of  head- 
ache, dizziness  and  stiffness  of  the  neck,  all  bceame  much  less  and  practically 
disfippcared  after  the  tcrmniation  of  the  paticjit's  lawsuit — t?vcn  though  the 
settlement  was  not  satisfact(u\v  to  her ;  the  mere  relief,  both  mental  and 
emotional  that  '*the  case  is  now  over  and  I  am  glad  of  it"  was  sufficient 
to  cause  an  almost  immediate  improvement  in  this  patient's  condition,  I 
believe  that  a  large  percentage  c»f  post-tniumatic  neuroses  are  based  upon 
the  (juestion  of  a  satisfactory  lawsuit  or  not  and  ihat  when  a  satisfactory 
settlement  has  occurred,  these  patients  improve  remarkably  quickly. 

An  otoscopie  examination  should  l*e  made  a  routine  procedure  upon  all 
patients  having  criinini  injuries;  in  this  manner,  it  can  be  accurately  ascer- 
tained whether  a  bluody  disciuirge  fntm  cither  auditory  canal  is  due  simply 
to  an  abrasion  of  the  canal  wall  itself  or  whether  there  is  a  laceration  of 
the  tympanic  membrane,  due  usually  in  cranial  injuries  to  a  fracture  extend- 
ing through  the  petrous  portion  fd'  the  temporal  bone;  naturally  the  dis- 
charge of  cerebrospinal  fluid  from  the  externnl  auditory  canal  i>resup poses 
the  presence  of  a  fracture  of  the  skull  opening  into  the  middle  ear  and  a 
rupture  of  its  tympanic  memlirane.  It  occasionally  Imppens  that  bleeding 
occurs  in  the  middle  ear  folluwing  a  cranitd  injury  antl  yet  the  t^in panic 
membrane  is  not  ruptured,  and  theref<»re  the  otoscope  reveals  a  tense  bluish 
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tympanic  membrane ;  in  some  patients  it  is  advisable  to  perform  a  paracen- 
tesis and  thus  permit  the  blood  in  the  middle  ear  to  escape  in  the  hope  that  the 
hearing  will  not  be  impaired  so  much  as  if  this  clotted  blood  should  be 
permitted  to  become  organized  about  the  tympanic  ossicles.  Very  fre- 
quently in  these  patients,  the  impairment  of  hearing  does  not  persist  longer 
than  several  months,  and  it  has  been  very  interesting  to  ob3erve  a  gradual 
increase  of  the  auditory  acuity  and  the  change  of  bone  conduction  from  being 
greater  than  air  conduction  to  that  of  air  conduction  being  greater  than 
bone  conduction. 

Case  11. — Doubtful  fracture  of  the  skull;  mild  signs  of  an  increased 
intracranial  pressure ;  fracture  of  the  femur.  No  operation ;  repeated  lum- 
bar punctures.   Recovery. 

No.  248. — Harry.  Twenty-eight  years.  White.  Married.  Painter.  Poland. 

Admitted  May  3,  1915,  Polyclinic  Hospital. 

Discharged  June  7,  1915 — ^29  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  painting  patient  is  said  to  have  fallen  from  a 
height  of  7  stories;  profound  unconsciousness.  Brought  to  the  hospital 
in  the  ambulance. 

Examination  upon  admission  (35  minutes  after  injury). — Tempera- 
ture, 97.6° ;  pulse,  142 ;  respiration,  46 ;  blood-pressure,  96.  Extreme  shock 
made  it  obligatory  to  avoid  tiring  examinations.  While  the  vigorous  treat- 
ment of  shock  was  being  instituted,  inspection  revealed  ecchymoses  of  both 
orbits  and  a  large  hematoma  over  right  frontal  area  which  upon  palpation 
was  very  suggestive  of  a  depression  of  the  underlying  bone.  Bleeding  from 
nose  and  mouth  but  not  from  the  ears;  no  cerebrospinal  fluid  observed. 
Complete  fracture  of  lower  third  of  right  femur,  for  which  a  temporary 
box  splint  was  used.  Pupils  widely  dilated  and  reacted  poorly  to  electric 
light.    Reflexes  not  examined.    Fundi  negative. 

Treatment, — Most  active  treatment  for  shock:  external  warmth,  hot 
rectal  black  coffee  and  saline  enemata;  lowering  of  head  and  shoulders. 
(The  cranial  condition  was  not  considered  in  detail  and  it  should  not  be 
permitted  to  interfere  or  delay  the  treatment  of  the  shock,  which  demands 
the  immediate  and  the  entire  attention  as  being  all-important.) 

Examination  (6  hours  after  admission). — Temperature,  98°  ;  pulse,  126; 
respiration,  34;  blood-pressure,  110.  Patient  is  responding  to  the  shock 
treatment — ^body  becoming  warmer,  pulse  stronger  and  more  regular;  un- 
consciousness is  not  so  profound  and  patient  moves  his  arms  at  intervals. 
Both  eyes  are  closed  by  edema  and  very  ** black  and  blue.'*  Pupils  could 
not  be  examined,  nor  the  fundi. 

Treatment, — Expectant  palliative. 

Examination  (24  hours  after  admission). — Temperature,  100.2°;  pulse, 
108 ;  respiration,  28 ;  blood-pressure,  126.  Conscious  at  intervals  but  men- 
tally irrational  most  of  the  time ;  very  restless,  requiring  restraint.  Hema- 
toma of  right  frontal  area  very  tense  and  giving  the  distinct  impression, 
upon  careful  palpation,  of  a  depressed  fracture  of  the  underlying  bone. 
No  mastoid  ecchymoses.    Pupils  and  fundi  could  not  be  examined  on  account 
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of  the  extensive  orbital  eeehymoses.  Reflexes  of  left  le^  very  siiiprgisli ;  no 
ankle  elonius  nor  Babinnki;  reflexen  of  the  amis  were  negative.  Lumbar 
piuietnre— cerebrospinal  fluid  !)looil-t inured  (laboratory  report— ''mime roiis 
red  blood-eells'')  and  under  normal  pressure  (approximately  8  mm.). 
X-ray  (Doctor  A.  J.  Quimby) — ''no  fraeture  revealed  (the  head  being: 
takoii  at  5  different  angles''), 

Trca^>»eH^~Expeetant  palliative;  Doctor  R.  E.  Brennao  applied  trac* 
tion-spliDt  to  the  fractured  right  femur. 

ETamination  (6  days  after  admission). — Temperature,  99. S'^ ;  pulse,  92; 
respiration^  26 ;  blood-pressure,  132.  Conscious  but  still  irrational  and  wants 
to  go  home.  Complains  of  severe  general  headache  and  pain  in  right  thigh. 
Hematoma  of  right  frontal  area  less  tense  ami  possibly  not  so  large.  Pupils 
eipial  and  react  normally.  Reflexes — patellar  aetive,  left  more  than  right; 
no  atiklc  clonus  nor  Bal>inski,  Fundi  negative.  Lumbar  puoeture-^eerebro- 
spinal  tiuid  straw-colored  (laboratory  report — **red  blood-eelis")  and  under 
n  pressure  of  approximately  12  mm. 

Treatment.— 0\xin^  to  the  constant  severe  headache  and  the  increased 
pressure  of  approximately  12  mm.  of  the  cerebrospinal  fluid  at  lumbar 
puncture,  it  was  thought  advisable  to  withdraw  15-20  e.c.  of  cerebrospinal 
fluid  daiiy  in  order  to  lower  tins  mild  intracranial  pressure  and  thereby 
lessen  the  headache;  a  lumbar  puncture  was  thus  performed  daily  for  4 
days  with  surprising  and  almost  inuncdiate  relief  and  a  marked  general 
improvement ;  the  cerebrospinal  fluid  appeared  clear  in  the  last  2  days 
of  its  withdrawal  and  tlie  pressure  on  the  fourth  day  was  only  approximately 
9  mm.  of  mercury. 

Kxutnifuitiott  at  discharge  (2S>  days  after  a<lmission>. — Temperature, 
99°  ;  pulse,  84;  respiration.  26;  blood -pressure,  136.  No  cranial  eomplaiiits. 
Right  xhliih  is  still  in  a  east.  \\>  sil^us  of  the  former  heumtoma  of  the  scalp. 
Pupils  equal  and  react  normally.  Reflexes  active  but  equal;  no  ankle 
eloruis  nor  Babinski.    Fundi  neirative. 

Eiamiiuition  (Xovembcr  lU.  VMA — 6  months  after  injury), — No  cranial 
complaints  except  a  ''throbbing  and  buzzing*'  in  the  head  after  severe 
physical  exertion  or  while  stfxvping  at  a  heiirbt  of  several  stories.  Right 
leg  in  excellent  condition;  no  apparent  shortening  (^ rough  measurement). 
Reflexes  active  and  equal.    Fundi  negative. 

Last  Examination  (July  10;  li>18 — 34  months  after  injury). — No  com- 
plaints,   Retlexes  active  and  espial .    Fundi  negative. 

lu  marks, — The  seventy  of  the  shot^^k  was  so  great  and  extreme  in  this 
patient  that  it  was  very  doubtful  whether  a  recovery-  of  life  was  possible; 
it  is  so  important  in  patients  of  this  extreme  character  to  avoid  all  unneces^ 
s^ary  examinations  and  disturbance  of  the  patient,  and  that  the  treat- 
ment dmnld  be  direi^ted  toward  overcoming  and  lessening  the  condition  of 
shock  and  thus  improving  the  patient  *s  general  condition.  External  warmth 
to  the  entire  Kxiy  is  jx^ssibly  the  most  valuable  pnxHHlure  in  combatting 
shock  while  absolute  quiet  and  hot  black  t^offee  and  saline  euemata  are  also 
of  gn*at  value;  if  the  patient  is  at  all  rt^stle^ss.  small  rejieateti  doses  of 
morphia  h>'|x>dermically  should  be  administered. 

It  was  interesting  to  ohservo  in  this  |>atient  that  during  the  period  of 
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severe  initial  shock,  there  were  no  signs  of  an  increased  intracranial  pres- 
sure; this  is  easily  explained  because  in  severe  shock  of  this  degree  the 
pressure  of  the  blood  is  very  much  diminished — as  low  as  96  as  in  this 
patient,  and  naturally  it  is  not  possible  for  a  marked  rise  of  the  intra- 
cranial pressure  to  occur  (unless  immediately  following  the  cranial  injury  a 
large  intracranial  hemorrhage  had  resulted  from  a  tear  of  an  unusually 
large  cerebral  or  intracranial  blood-vessel — much  bleeding  occurring  before 
the  shock  had  become  pronounced).  Then  as  in  this  patient  when  the 
blood-pressure  increased  as  the  result  of  the  lessening  of  the  shock,  it  is 
only  then  that  the  signs  of  an  increased  intracranial  pressure  begin  to 
appear,  and  as  the  blood-pressure  increases  just  so  much  more  does  the 
intracranial  pressure  rise  until  the  signs  of  an  increased  intracranial  pres- 
sure overshadow  all  the  signs  of  the  former  condition  of  shock.  In  this 
patient,  repeated  lumbar  punctures  daily  were  suflBcient  to  lessen  this  in- 
creased intracranial  pressure  and  thus  to  **tide  over''  the  patient  until 
the  increased  pressure  of  free  hemorrhage  and  cerebral  edema  could  be 
"taken  care  of*  and  absorbed  by  natural  means ;  in  ♦his  manner  the  expect- 
ant palliative  treatment  of  brain  injuries  in  selected  patients  can  be  very 
much  aided  by  the  careful  use  of  repeated  lumbar  punctures. 

Repeated  lumbar  punctures  in  certain  selected  cases  of  brain  injuries 
ha^dng  but  a  mild  increase  of  the  intracranial  pressure  but  associated  with 
extreme  headache^  are  of  distinct  and  definite  value  if  properly  performed ; 
the  cerebrospinal  fluid  should  not  be  allowed  to  escape  rapidly  from  the 
needle  and  great  care  should  be  used  in  not  removing  too  much  of  the  fluid 
at  any  one  time  for  fear  of  producing  medullary  disturbances  and  particu- 
larly a  rapid  lowering  of  the  pulse-  and  respiration-rate  due  to  a  mild  con- 
striction of  the  medulla  in  the  foramen  magnum ;  with  care,  however,  the 
danger  of  this  complication  is  practically  nil,  and  especially  in  those  patients 
who  have  not  marked  signs  of  a  high  increase  of  intracranial  pressure  as 
revealed  by  the  ophthalmoscope  and  especially  by  means  of  the  spinal  mer- 
curial manometer ;  in  these  latter  patients  it  would  be  distinctly  dangerous  to 
remove  a  large  amount  of  cerebrospinal  fluid  (over  20  c.c),  so  that  repeated 
lumbar  punctures  should  only  be  used  therapeutically  in  cases  where  the 
increased  intracranial  pressure  is  mild.  The  most  satisfactory  cases  are 
those  having  severe  headache,  and  yet  the  increased  intracranial  pressure  is 
slight ;  these  are  the  ones  in  whom  an  immediate  cessation  of  the  headache 
occurs  following  the  withdrawal  of  10-20  c.c.  of  fluid,  and  the  headache 
may  remain  absent  for  a  period  of  12  hours  and  even  longer ;  usually,  how- 
ever, the  headache  returns  in  these  patients  within  a  period  of  24  hours. 

The  indication  for  repeated  lumbar  punctures  would  be  possibly  greater 
in  those  patients  in  whom  the  headache  and  other  symptoms  are  severe 
and  yet  the  increased  intracranial  pressure  is  not  high  and  the  cerebrospinal 
fluid  is  more  than  merely  blood-tinged;  in  these  patients  not  only  would 
there  be  a  lessening  (even  though  temporarily)  of  the  increased  intracranial 
pressure,  but  the  lumbar  puncture  would  be  a  means  of  withdrawing  and 
thus  draining  a  certain  amount  of  free  subdural  and  subarachnoid  hemor- 
rhage so  that  there  would  be  less  new  tissue  formation,  adhesions,  etc.,  after 
the  absorption,  as  much  as  possible,  of  this  free  blood  had  taken  place.    The 
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patient  described  above  is  an  excellent  illustration  of  the  benefits  that  ean  be 
obtained  by  frequently  repeated  lumbar  punetures,  and  it  .seems  that  in  some 
borderline  cases,  that  this  method  of  repeated  lumbar  punetures  may  be  the 
means  of  avoiding  a  later  cranial  decompression  and  drainage;  however,  no 
patient  having  marked  signs  of  inereased  intracranial  pressure  and  thus  re- 
quiring the  cranial  operation  of  subtemporal  decompression  and  drainage 
should  be  permitted  to  run  the  great  risk  of  both  life  and  future  normality  in 
order  to  attempt  the  treatment  of  the  condition  by  merely  lumbar  punctures 
— a  method  of  treatment  for  mild  cases  only,  and  possibly  to  be  included  in 
what  is  considered  the  expectant  palliative  treatment  of  brain  injuries. 

Fractures  of  the  Vault  of  the  Skull 

Practnres  of  the  vault  of  the  skull  and  limited  to  the  vault  alone  are 
usnally  the  resnlt  of  an  overlying  *' direct*'  local  injury  in  contrast  to  the 
fractures  of  the  base  of  the  skull  resulting  from  an  '* indirect''  injury;  it 
is  not  common,  however,  for  linear  fractures  of  the  vault  to  remain  limited 
to  the  vault  alone  unless  the  point  of  contact  is  a  smalt  one  and  of  not  great 
force;  these  linear  fractures  ail  tend  to  radiate  to  the  base  and  into  the 
thirnier  and  weaker  parts  of  the  skull.  The  various  types  of  these  fractures 
of  the  vaidt  have  been  outlined  in  Fig.  1. 

It  is  in  these  fractures  of  the  vault — whether  a  linear  fracture  of  the 
outer  table  alone  or  of  both  tabli^s  of  the  skull,  that  the  underlying  brain 
and  intracranial  contents  frequently  escape  all  damage,  either  directly  or 
imlirectly  from  hemoiTbage  and  cerebral  edema,  and  thus  for  these  patients 
the  proper  desigmitiori  wtmid  l^e  a  '* fracture  of  the  skidr';  if,  however,  an 
intracranial  lesion  has  oi-eurn'd,  the  presence  or  not  of  a  fracture  of  the 
vault  (unless  it  is  a  depressed  onc^  is  of  little  or  no  significanee,  either  iu 
the  diagnosis  or  in  the  treatment,  unless  the  line  of  fracture  permits  the 
escape  of  iniraeranial  haemorrhage  and  excess  cerebrospinal  fluid  into  the 
subcutaneous  tissues  id"  Ihi*  si-alp,  furniiHg  extensive  hcnuitomata  and  thereby 
facilitating  a  methotl  (jf  natural  deci impression  which  may  be  sufficient  to 
lower  the  increased  intracranial  pressure  tu  such  a  degree  that  the  cranial 
operation  of  decdnjpressiou  and  drainage  will  not  be  necessary;  in  these 
patients,  if  the  overlying  scalp  \s  not  laeerateil  tn-  bady  bruised  and  infected, 
there  is  little  danger  of  tlic  conijilicatinn  of  inft'ction  of  the  underlying 
he^matoma  and  its  extension  through  the  line  id'  fracture  intracranially,  and 
yet  the  greatest  care  shoidd  be  used  to  keep  the  scalp  in  an  excellent  condition 
of  resistanee.  and  then,  if  the  hematinua  becimies  too  tense,  it  should  be 
aspirated  and  if  necessary,  even  incised,  to  facilitate  tlic  drainage  under  the 
most  rigid  as4^*psis. 

It  should  be  the  routine  treatment  to  shave  the  entire  head  of  all  patients 
having  a  severe  injury  tn  the  vault  nf  the  skull ;  ukuiv  ilepressed  fractures  of 
the  vaidt  are  overlmik(\l  by  nut  takiuL^  this  simjilc  prceautiiJU.  A  careful 
bimanual  examination  alone  may  be  sufficient ;  naturally,  rontgenograms  are 
of  the  greatest  aid  irj  establishing  the  pres^enee  of  many  fractures. 

In  many  uf  the  passible  depressed  fractun^s  (if  the  vault,  the  overlying 
scalp  is  lacerateil  so  tluit  a  |irube  ran  be  gently  inserted  and  a  linear  frac- 
ture  of  the  out^r  table  or  of  both  tables  of  the  skull  can  be  ascertained  j 
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it  is,  however^  a  fairly  frequent  occurrence  for  the  outer  table  to  remain 
intaet  while  the  inner  table  is  fractured  and  depressed  inward;  the  X-rays 
are  here  n^n'in  of  the  greatest  importance. 

In  all  depressed  fractures  of  the  vault,  and  if  the  underlying  dura  is 
intact,  it  is  the  safe  procedure,  for  fear  of  later  trouble,  to  make  a  small 
trephine  openings  at  the  edg^e  of  the  depressed  area  of  bone  and,  by  means 
of  a  blunt  periosteal  or  dural  elevator,  to  elevate  the  depressed  fragmeuts, 
if  possible,  to  their  original  position;  if  this  attempt  is  not  successful,  then 
the  depressed  area  should  be  ron«reureil  away.  Unless  the  bone  is  badly 
depressed,  the  dura  usually  remains  intact,  and  I  do  not  believe  it  should 
be  opened  in  these  patients  unless  there  are  clinieal  sipis  of  an  underlying 
cerebral  lesion — or  in  the  absence  of  a  high  intracranial  pressure. 

In  all  eases  of  direct  fractures  of  the  vault,  if  it  is  at  all  questionable 
whether  there  is  a  depression  of  both  tables  or  of  the  inner  table  alone 
of  the  vault,  it  is  advisiible  to  make  a  small  trephine  opening  at  the  ed^e 
of  the  possible  depression  and  thus  aseertaiu  its  presence  or  not ;  if  a  depres- 
sion is  present,  it  can  be  very  easily  remedied,  and  if  not  present,  no  damage 
has  been  done  and  very  little  risk  has  been  incurred— other  than  the  usual 
risk  of  an  anesthetic  for  several  minutes.  (A  local  anesthetic  of  novocaine 
suffices  in  many  adult  patients.) 

The  danger  of  epileptifonn  attacks  occurring  after  depressed  fractures 
of  the  vavdt  is  much  greater  than  following  fractures  of  the  base,  luidoubtedly 
due  either  to  small  cortical  hemorrhageH  underlying  the  area  of  depression 
and  their  resulting  adhesions  of  **sear  tissue/'  or  to  the  depression  itself 
rendering  the  cortex  more  ''irritable''  and  hence  more  liable  to  *'neurone 
explosion.'"  The  presence  of  an  increased  intracranial  pressure  in  these 
patients  is  a  definite  factor  in  causing  a  cortical  irritability  and  thus  ren- 
dering the  patient  more  susceptible  to  convulsive  seizures. 

In  patients  having  not  only  a  depressed  fracture  of  the  vault  but  also 
marked  signs  of  an  increased  intracranial  pressure  with  and  without  a  frac- 
ture of  the  base  of  the  skull,  then  an  ipsolateral  subtemporal  decompression 
should  be  first  performed,  and  then  through  another  incision  a  trephine 
opening  made  (as  described  above)  to  elevate  and  even  remove  the  depressed 
area  of  the  vault ;  by  this  method,  the  general  intracranial  pressure  is  safely 
relieved  by  the  decompression  and  also  the  future  harmful  effects  of  the 
depressed  area  of  the  vault  are  avoided.  If  the  depressed  area  of  bone  is 
situated  over  either  tlie  longitudinal  sinus  or  the  lateral  sinus,  then  it  is 
freipiently  wiser  not  to  disturb  it,  but  to  rely  upon  a  simple  subtemporal 
decompression  to  offset  any  pressure  effects  of  the  depressed  area  of  the 
vault;  bedsides  it  is  most  uncommon  for  epileptiform  seizures  to  oecur  in  the 
absence  of  an  increased  intracranial  pressure. 

Recent  fractures  of  the  nudf  alone;  no  signs  of  an  increasetl  ititracntnia! 
pressure.    No  operaimn.    ErceUenf  recovery. 

A.  Linear  fractures  of  the  vault. 

L  Outer  table  alone. 

Case  12,— Linear  fracture  of  the  outer  table  of  the  vault ;  Incenition 
of  the  overlying  scalp;  multiple  injuries.  No  signs  of  an  increast^d  intra- 
cranial pressure.     No  operation.     Excellent  recovery. 
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No.  098.^ — Miehael,  Forty-one  years.  White.  Married  Car  inspector. 
Ireland. 

Admitted  December  31,  1913,  Polyclinic  Hospital.  Referred  by  Doctor 
W.  8.  Bainbrid^^e. 

Discharged  January  5,  1914^5  days  after  injury. 

Fantilif  history  negative. 

Personal  hidorff  negative. 

Present  Ilhirss. — While  trying  to  stop  a  runaway  street  ear,  patient  was 
struck  by  a  jilank  of  wood  which  knocked  the  back  of  his  head  against  the 
curbing  of  pavement ;  uncon^icious  for  20  minuter.  Brought  to  the  hospital 
in  the  aoibnhnice. 

PJj-amijiatkm  upon  admission  (50  minutes  after  in  jury). ^Tempera- 
ture, lOLe*" ;  pulse,  88  ;  respiration,  20  ;  blood-pressure  (not  taken).  Heavily 
built  man  in  mild  shock.  Lacerated  wound  over  left  occipital  bone;  gentle 
probing  rcvcais  a  crack  and  apparently  a  depression  at  its  low^er  angle. 
Contusion  of  foreliead;  compound  fracture  of  the  nose  associated  with 
profuse  bleeding  and  vomiting  of  blood;  Colles  fracture  of  left  wrist.  No 
bleeding  from  the  ears ;  no  mastoid  eeehymoses»  Pupils  equal  and  react  nor- 
mally. Reflexes  negative.  Fundi  negative.  Lumbar  puncture  not  per- 
formed on  account  of  condition  of  shock. 

Trratnif tit,— EKpef^tmit  palliative;  laceration  of  scalp  shaved  widely, 
cleansed  and  sutured  loosely;  2  drains  of  rubber  tissue  inserted. 

Examimition  (14  hours  after  admission). — Temperature,  10L2°  ;  pnlse^ 
90;  respiration,  24;  blood -pressure  (not  taken).  Patient  conscious  and  in 
good  condition.  Reflexes  negative.  F'uudi  negative.  Lumbar  puncture — 
clear  cerebrospinal  fluid  under  normal  pressure  (approximately  6  mnu). 
X-ray  (Doctor  A.  J.  Quimby )  *' shows  a  definite  fracture  of  the  left  occipital 
bone  and  of  its  outer  table  alone  ;  no  depression/' 

Treatment. — Nasal  splint  applied,  also  reduction  of  Colles  fracture 
effected  and  appropriate  splint  applied;  expectant  palliative  treatment 
continued. 

Ej:ami nation  at  discharge  (5  days  after  admission).— Tern jieratu re, 
98^;  pulse,  80;  respiration,  18;  blood-pressure  (not  taken).  Laceration  of 
scalp  healing  nicely— all  sutures  having  been  removed  to-day.  Pupils  ec^ual 
and  react  normally.    Rofloxas  negative.    Fundi  m^gative. 

Examimtlion  (May  12,  1914^ — 5  months  after  injury). — No  complaints. 
Reflexes  negative.    Fundi  negative. 

Last  Examination  (July  10,  1918 — 55  months  after  injur^O'^ — No  com- 
plaints; patient,  however,  has  be<»ome  distinctly  alcoholic,  arul  this  lack  of 
emotional  control  and  instability  may  be  the  result  of  his  former  head 
injury ^a  possible  etiological  factor.    Reflexes  negative.    Fundi  negative. 

Remarks. — The  condition  of  this  piitient  and  his  excellent  recovery  is  a 
good  illustration  of  the  small  importnnce  lioth  in  the  treatment  and  in  the 
prognosis  of  patients  having  cranial  injurii^s  witli  a  fracture  of  the  skull— 
and  no  signs  of  an  increased  intracranial  pressure;  although  this  fracture  as 
shown  by  X^ray  whs  in  the  nmst  dangerous  situation  in  that  it  Avas  sub- 
tentorially  and  radiated  downward  toward  the  foramen  magnum  (even 
though  it  was  only  of  the  outer  table  alone),  vet  no  definite  intracranial 
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signs  appeared  and  particularly  thcM^e  of  an  iiiereasod  iiitraeraiiial  presmire 
producing  locally  the  signs  of  a  direct  niedullary  compresjsion.  The  pres- 
ence of  a  fracture  of  the  vault  •or  of  the  base  in  this  patient  was  of  no 
importance  iii  the  treatment  except  to  emphasize  to  the  physician  the 
severity  of  the  head  injury  and  the  possibility  of  an  intracranial  com- 
plication and  thus  the  patient  would  receive  more  careful  attention  aod 
examinations  than  mi*rht  be  otherwise  ^iven.  Snbtentorial  fractures  are 
most  dangerous  fractures  of  the  skull  in  that  intracranial  complications 
and  especially  direct  medullary  compression  are  more  liable  to  occur,  and 
if  severe  and  an  early  relief  of  the  compression  is  not  effected,  then  the 
mortality  is  very  hi^h— undoubtedly  higher  than  in  any  other  form  of 
brain  injll^J^ 

It  18  unwise  to  make  prolon^ted  neurological  examinations  upon  these 
patients  when  in  the  initial  condition  of  shock;  it  is  much  better  jndgment 
to  wait  until  the  shock  has  subsided  before  attcraptinj?  thorou*rh  and  tiring 
exnminations ;  for  this  reason  the  lumbar  puncture  was  not  performed  upon 
this  patient,  even  though  he  was  only  in  mild  shock,  for  fear  the  condition 
of  shock  would  at  least  be  prolonged  and  possibly  increased.  A  blood-pres- 
sure record,  however,  would  have  bt^en  very  interesting  in  this  patient  as  an 
indication  of  the  severity  of  the  initial  shock  and  its  gradual  subsidence. 
The  condition  of  shock  is  such  a  big  factor  in  the  prognosis  of  these  patients, 
and  partieularl}'  in  obese  adults  over  middle  age,  that  its  estimation  should 
always  be  recorded  and  for  that  purpose  naturally,  the  blood-pressure  is  a 
most  valuable  aid. 

In  the  estimation  of  shock  in  these  patients  upon  their  admission  to  the 
hospital  immediately  after  the  injury,  the  temperature,  ptdse,  respiration 
and  blood-pressure  are  excellent  indices  of  the  extent  and  severity  of  the 
shock  then  present^ — this  is  particularly  true  as  illustrated  by  the  tempera- 
ture, which  is  subnormal  in  the  vast  majority  of  these  patients,  and  also  of  the 
blood -pressure,  which  may  be  lowered  to  even  a  hundred  and  less  in  the  most 
severe  cases,  whereas  the  increased  piilsc-rate  and  also  respiration-rate  are 
valuable  aids  in  determining  the  severity  of  the  shock:  the  general  condition 
of  the  patient — even  an  abolition  of  all  reflexes,  superficial  and  deep,  should 
be  considered  as  well  as  the  state  of  the  peri  phi*  ral  circulation — pale,  cold, 
clammy  skin,  etc.  All  efforts  in  treatment  should  be  directed  toward  the 
overcoming  of  the  condition  of  shock,  and  once  the  condition  of  shock 
has  subsided,  then  the  true  condition,  especially  intracranially,  can  be 
estimated  and  treated  accordingly;  very  frequently  the  signs  of  increased 
intracranial  pressure  (if  a  large  hemorrhage  has  occurred  intracranially 
before  the  onset  of  shock)  are  overshadowed  and  submerged  by  the  signs 
of  shock  occurring  a  short  time  later,  and  frequently  the  mild  signs  of  shock 
are  completely  obscured  by  a  high  intracranial  pressure  which  is  possible 
and  which  has  resulted  because  the  shock  was  of  only  mild  degree — -and 
therefore  the  blood-pressure  Avas  of  sufficient  height  to  pcnnit  a  large 
intracranial  liemfvrrhage  to  occur  as  the  result  of  a  torn  vessel  Tt  is  most 
rare,  however,  for  the  condition  of  severe  shock  to  be  present  and  at  the  same 
time  associated  Avith  a  high  degree  of  increased  intracranial  pressure ;  the 
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Olio  tenclH  to  obliterate  and  make  impossible  the  other  in  their  extreme 
Hud  severe  stages. 

It  is  most  important  in  patients  having  linear  fractures  of  the  vault, 
either  of  the  outer  table  alone  and  particularly  if  both  tables  are  fractured, 
that  if  there  is  an  overJj'ing  laeeration  of  the  scalp,  then  this  scalp  wound 
should  be  widely  shaved,  thoroughly  cleansed  with  green  soap  after  all  for- 
eign particles  have  been  extracted  as  well  as  possible  by  means  of  forceps, 
especially  hair,  pieces  of  stone  or  dirt,  etc.,  then  the  tissues  swabbed  with 
iodine  (irreat  care  being  taken  that  no  iodine  is  permitted  to  enter  the  line  of 
fracture  for  fear  of  producing  a  severe  irritation  of  the  underlying  cerebral 
cortex,  especially  if  the  dura  has  been  torn,  and  thus  being  the  cause  of 
convulsive  seizures)  ;  two  or  more  drains  of  rubber  tissue  should  be  inserted 
into  the  angles  of  the  Ineenition  and  then  the  edges  of  the  wound  loosely 
sutured,  so  that  the  tissues  will  be  under  no  marked  tension,  and  if  an 
infection  should  occur,  the  purulent  secretion  will  easily  escape  through 
the  scalp  incision  at  the  points  of  drainage  rather  than,  being  blocked  by 
a  too  close  approximatifm  of  the  edges  of  the  scalp  laceration,  the  great 
<langer  of  the  infection  penetrating  into  the  intrricnniial  cavity  through 
the  line  of  frarturr.  It  is  surjirisinp:  how  frequently  these  '* dirty"  infected 
lacerations  of  tlie  scalp,  with  or  without  a  fracture  of  the  underlying  vault, 
heal  per  primam  with  scarcely  any  redness  or  edema  of  the  tissues  after  the 
wound  has  been  cleaTised  as  described  above  and  its  edges  approximated 
loosely  and  the  ilrains  in  situ:  rareful  shaving  of  the  surrounding  scalp  is 
an  essential  to  '* first  intention"  healing  of  scalp  lacerations. 

Fractures  of  tlie  vuuU  of  the  skull  can  now  be  easily  located  and 
accurately  portrayed  by  luiving  a  serif's  of  rtuitgenograms  made  at  different 
angles  to  the  vault  so  that  it  is  possible  in  this  manner  to  locate  small  and 
unsuspected  liru^ar  fractures — either  of  the  outer  table  alone  or  more 
commonly,  of  botli  tables,  with  or  without  depression.  It  is  becoming  more 
and  more  recognized  tluit  linear  fractures  of  the  vault  are  of  very  common 
occurrence  folluwing  bead  injuries  of  apparently  trivial  severity;  these 
latent  linear  fractures  of  the  vault  which  would  not  be  diagnosed  without  the 
aid  of  the  X-ray  are  of  no  iuii>ortance  in  the  treatment,  except  to  impress 
both  the  physician  and  the  patient  with  the  necessity  of  more  careful  exam- 
inations for  fear  that  a  definite  intracranial  lesion,  and  particularly  an 
increased  intracranial  pressure,  may  develop  within  several  days  of  the 
injury;  that  this  patient  should  be  eraifined  to  bed  even  though  ** feeling 
ail  right,"  should  be  repeatedly  examined  daily,  csppeially  neurologically 
and  aphthalmoscopically,  and  that  the  patient  sli<Riid  not  re-enter  the 
furmer  active,  vigorous  life  until  a  period  of  at  least  several  weeks  has 
elapsed.  The  vast  majority  of  thrse  patients  havin;jr  simple  linear  fractures 
of  the  vault  do  not  develop  marked  signs  of  increased  intracranial  pressure 
and  therefore  they  make  excellent  recoveries  with  the  expectant  palliative 
treatment  ah*ne.  It  must  always  be  remembered  that  the  fracture  of  the  skidl, 
and  [nuiieularly  the  simple  linoiir  fraetinv'S  of  the  vault  and  also  of  the  base, 
are  possibly  of  the  least  importance  and  the  smallest  factor  in  the  treatment 
and  prognosis  of  cranial  injuries— thi^  most  important  factor  being  the  pres- 
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enee  or  not  of  high  intracranial   pressure,  whether  due  to  intraeranial 
hemorrhage  or  eerebral  edema. 

2.  Both  tables  of  the  vault. 

Case  13.— Linear  fracture  of  both  tables  of  the  vault;  no  signs  of  an 
increased  intracranial  pressure.    No  operation.    Excellent  reeovery. 

No.  931.— John  J,  Sixty-one  years.  White,  Married,  Boat-builder. 
United  States, 

Admitted  November  22,  1917,  Polyclinic  Hospital.  Referred  by  Doctor 
Alexander  hyle. 

Discharged  December  16,  1917—24  days  after  injury, 

Famih/  h lit  or  if  negative. 

Personal  hiafori/  negative. 

Present  /^/nfSK.— While  erossinf?  the  street,  patient  was  struck  by  an  auto- 
mobile; uneonscious.  Brought  to  the  hospital  in  the  automobile, 

Exa  m  in  a  t  to  n  u  pon  a  d- 
mission  (15  minutes  after  W^ 
injury) . — Temperature,  ^ 
98°  ;  pulse,  86;  respiration, 
28;  blood-pressure,  140. 
Unconscious  and  in  mild  de- 
cree of  shock.  Hematoma 
over  left  sqnamo-parietal 
suture.  No  bleeding  from 
nose,  mouth  or  ears.  Pupils 
equal  and  react  nonnally. 
Reflexes  obtained  with  diffi- 
culty, but  equal ;  no  Bab  in- 
ski ;  abdominal  reflexes 
could  not  be  elicited.  Fundi 
negative.  Lumbar  puuL'- 
ture — cerebrospinal  fluid 
clear  and  under  normal 
pressure  (9  mm.). 

Treatment.— ^xpevtmit  palliative. 

Examivation  (14  hours  after  admission), — Temperature,  99.6°;  pulse* 
80;  respiration,  22;  lylood-pressure,  144,  Conscious  but  confused  men- 
tally. Extensive  hematoma  of  left  side  of  the  head  with  an  underlying 
definite  line  of  tenderness;  hematoma  apparently  enlargiug.  Pupils 
negative.  Beflexes  active  but  otherwise  negative.  Fundi  negative. 
X-ray  (Doctor  G,  W.  Wei  ton)  **  shows  a  linear  traui^  verse  fracture  of 
left  parietal  bone;  also  an  apparent  dislocatiou  of  the  last  3  coccygeal 
bones''  (Pig.  54). 

Trfatmenf. — Expectant  palliative  ;  scalp  over  hematoum  carefully  shaved 
and  cleansed  for  fear  of  infection  (apparently  an  extradural  hemorrhage  was 
being  drained  through  the  underlying  fracture  of  tlie  bone). 

Ej-amination  (6  days  after  admissiorO, — Tempernture,  fl9.*2"  ;  pulse,  74; 
respiration,  20 ;  blood-pressure.  144.  ^Inrkcdly  im]! roved  ;  entirely  conscious 
and  well  oriented.    Hematoma  over  left  parietnl  rejiion  decreasinjr  in  size 


Fia  r>i.—TninB verse  linear  frm'turt^  of  left  parietnl  boDC  with 
DO  »\tiu»  of  an  inrreji«edl  inirncramal  presaure;  naturally  no 
opera  (ion .      Eiccllent   reeovcry. 
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and  becoming  less  tense.    PupiLs  oqual  and  react  normally.    Reflexes  active 
but  otherwise  negative.    Fundi  negative. 

Examination  at  diseliar^e  (24  days  after  admission). — Temperature, 
98,8°  ;  pulse,  76;  respiration,  20;  blood-presaure,  142.  Feels  well  except  for 
pain  in  the  coecj^s,  which  has  considerably  lessened  within  the  past  3  days. 
Hematoma  has  entirely  disappeared ;  a  definite  line  of  tenderness,  however, 
persists  at  the  site  of  the  fracture,  which  can  be  aceiirately  palpated.  Re- 
flexes active  but  otherwise  negative.    Fundi  negative. 

Examination  (May  10,  1918 — 5  months  after  injury),— In  excellent 
health  and  no  complaints;  feels  possibly  better  now  than  before  the  injury- 
due  to  the  fact  that  he  is  taking  excellent  care  of  himself,  having  had 
his  first  vacation  in  14  years.  Reflexes  active  but  otherwise  negative. 
Fundi  negative. 

Last  Examination  (January  20,  1919 — ^14  months  after  injury ).^ — No 
complaints,  and  is  working  as  hard  as  formerly.  Reflexes  active  but  other- 
wise negative.    Fundi  negative. 

Remarks. — The  presence  of  a  hematoma  over  the  lower  left  parietal  area 
with  a  fracture  of  the  underlying  bone  as  revealed  by  the  rontgenogram,  and 
the  gradiuil  enlargement  of  this  liematcmia  until  it  became  very  tense,  would 
point  to  the  hematoma  as  being  the  result  of  blood  extruding  through  the 
fracture  of  the  bone  and  thus  preventing  an  increase  of  the  intracranial  pres- 
sure by  its  escape— a  sort  of  natural  decompression ;  the  absence  of  blood 
in  the  cerebros jinal  fluid  at  hnnbar  puncture  would  tend  to  indicate  that  the 
bleeding  was  extradural  entirely,  and  yet  this  cannot  be  stated  wkh  cer- 
tainty because  it  is  frequently  ascertained  at  operation  that  a  subdural 
and  subarachnoid  hemorrhage  in  fluid  form  can  be  present  in  fairly  large 
amount  and  yet  the  cerebrospinal  fluid  at  lumbar  i>unctnre  is  clear-=both 
macroscopieally  and  microscoixically — up  to  the  time  of  the  cranial  opera- 
tion. This  observation,  however,  has  only  been  confirmed  in  patients  having 
a  marked  increase  of  the  intracranial  pressure  (as  naturally  these  are  the 
only  patients  operated  upon),  and  whether  in  these  patients  having  sub- 
dural bleeding  ami  yet  no  blood  in  the  spinal  cerebrospinal  fluid  there  is 
a  blockage  of  the  intraerania!  spinal  fluid  at  the  foramen  magnum  so  that 
in  some  patients  the  intracranial  blood  can  therefore  not  descend  into  the 
spinal  canal — this  explanation  cannot  be  sta+ed  with  certainty;  in  patients, 
howevrr,  who  have  no  marked  increase  of  the  intracranial  pressure  and 
also  no  blood  in  the  spinal  cerebrospinal  fluid,  whether  there  is  free  blood 
or  not  in  the  intracranial  cerebrospiiuil  fluid  cannot  be  demonstrated,  but  if 
the  blockage  is  due  to  an  increased  pressure  at  the  foramen,  this  factor  would 
not  be  present  in  these  patients. 

It  would  seem  that  here  again  we  have  a  sort  of  '* natural''  decompres- 
sion resulting  from  the  intracranial  blood  being  able  to  escape  through  the 
line  of  fracture  of  the  vault  and  thus  formiug  a  hematoma  within  the  o%'er- 
lying  sealp;  as  no  blixnl  was  tleinonstratf'<l  to  be  present  in  the  cerebro- 
spinal fluid  at  lumbar  puncture,  it  would  seem  that  either  the  amount  of 
intracranial  hemorrhage  bad  beeu  small  and  tjuickly  absurbed,  or  that  so 
much  intracranial  free  blood  had  eseaiied  through  the  fracture  and  had  been 
absorbed  at  the  site   tif  the  licmatom^i   so   that   iu   this  uunuier  the  sigi 
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of  a  definite  increase  of  an  intraeratiial  pressure  had  been  avoided.  In  cases 
similar  to  this,  the  fracture  of  the  vault  i^  to  be  hoped  for,  aiul  instead  of 
it  increasing  the  se%'erity  of  the  condition  and  making  the  prognosis  more 
grave,  it  on  the  contrary  increases  the  patient  s  chances  of  reeover>^ 
without  an  operation — not  only  a3  to  an  immediate  recovery  but  as  to  the 
patient's  ultimate  good  health.  It  is  in  these  patients,  however,  that  if  there 
is  any  question  of  an  infection  of  the  hematoma  overlying  the  fracture  of  the 
vault,  then  there  should  be  no  hesitancy  in  at  leafet  aspirating  the  hematoma 
through  a  ** clean**  area  of  the  scalp  repeatedly,  and  if  necessary  a  small 
incision  made  and  a  drain  of  rubber  tissue  inserted — ^for  fear  that  the 
hematoma  might  otherwise  become  infected  and  its  extension  through  the 
line  of  fracture  intracranially  would  result  in  a  fatal  meningitis  or  a  later 
brain  abscess.  Any  contusion  or  abrasion  of  the  overlying  aiul  adjacent 
scalp  shoiild  be  most  carefully  cleansed  and  a  wet  bichloride  (1-5000) 
dressing  or  a  gauze  dressing  with  a  mild  solution  of  alcohol  applied. 

3.  Linear  fracture  of  both  tables  of  vault  of  skidl  associated  with  high 
intracranial  pressure  due  to  large  extradural  heniorrliage.  Incision  of 
scalp  and  drainage,    Reeovenk^ 

Case  14. — Aente  severe  brain  injury  associated  with  a  wide  linear  frac- 
ture of  the  skidl  and  with  signs  of  high  intracranial  pressure  due  to  a  large 
extradural  hemorrhage;  left  hemiplegia.  Scalp  incision  and  the  partial 
removal  of  the  extradural  hemorrhagic  clot  through  the  fracture  of  the 
vault.    Recovery, 

No.  0O9.^-Yuan,  Thirty-five  years.  Yellow,  ilarried.  Eldest  son  of 
the  first  President  of  China.     China. 

Firxt  Examination  (May  12,  1912—10  weeks  after  injurj'). — Summer 
home  of  Emperor  of  China  at  Yangteh  Fu,  Honan,  China.  Referred  by 
Captain  Tsai  Tin  Kan. 

Operation  (May  22,  1912^11  weeks  after  injurjO --—Removal  of  extra- 
dura!  clot  through  overlying  linear  fracture  of  vault. 

Last  fxamittation  June  6, 1912, 14  days  after  operation. 

Family  hisiortj  negative. 

Personal  IIisiorij.^-N(^gaiive ;  always  well  and  strong. 

Present  Jllness. — Ten  weeks  ago  while  riding  horseback,  patient  was 
thrown  to  the  ground,  striking  the  back  of  his  hcud  against  a  large  boulder; 
immediate  loss  of  consciousness;  no  l)leeding  from  the  nose,  mouth  or  ears; 
difTuse  boggy  hematoma  over  entire  top  of  head  (no  signs  of  it  at  examina- 
tion now  except  an  indistinct  bluish  area  over  the  right  parietnl  bone). 
Patient  regained  consciousness  upon  the  sixth  day  after  the  injury  and 
it  was  then  learned  that  there  was  a  complete  left  hemiplegia.  Patient 
complained  of  severe  frontal  and  occipital  headache  and  dizziness. 

Treatment  has  been  of  the  expectant  palliative  t>T)e  and  during  the  past 
10  weeks  the  general  condition  of  the  patient  has  steadily  improved  with  the 
exception  of  the  continued  eomph^te  left  hemiplegia. 

Examination  (10  weeks  after  injury)  .—Temperature,  98,8 -^  pulse,  66; 

respiration,  18;  blood-pressure,  186.     Fair  devehipment  and  nuurishmcnt. 

Conscious;  complains  of  dull  frontal  and  occipital  headache.    No  aphasia  nor 

iphasia   (patient  being  right-handed,  as  were  his  parents  iuul  grand- 
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parents).  Complete'  ]eft  hemipk^gia — left  side  of  face  being  possibly  less 
paralyzed  than  the  left  arm  and  left  le^^,  which  could  not  be  moved — nut 
even  a  finger  or  toe  of  the  left  hand  or  left  foot.  No  marked  impairment 
of  sensation  of  the  left  side  of  the  body,  except  a  general  dulness  of  the 
sensation  to  light  touch  and  pin-pricks;  these  sensations  were  all  delayed, 
which  was  considered  at  the  time  to  be  due  to  a  lack  of  concentration  and 
a  slight  mental  retardation  of  the  patient.  Owing  to  difficulty  of  language, 
no  accurate  estimation  of  patient's  mental  and  emotional  status  could  be 
ascertained,  although  he  apparently  aptK^ared  to  be  normal— a!id  the  Chinese 
doctors  considered  his  mentality  ^*ding  how''  (excellent).  Some  impair- 
raent  of  the  stereognostic  sense  of  the  left  hand — not  present  in  the  right 
hand.  No  apraxia,  Dt^finite  tenderness  over  the  right  parietal  area;  no 
depression  palpable^  Pupils — right  larger  than  left  and  reacts  to  light 
sluggishly.  Heflexes:  patellar — ^Icft  very  much  exaggerated,  patellar  clonus 
l>einjr  elieited  ;  left  jnexiiaustible  imkle  cl(>nus  and  left  Babinski  but  only 
right  exhaustible  ankle  clonus  and  a  suggestive  right  Babinski ;  left  abdom* 
inal  refl(*x  absi*nt,  right  inactive;  deep  reflexes  of  left  arm  and  left  masse- 
teric  retiexes  markedly  increased.  Fundi — retinal  veins  full,  tortuous  anrl 
almost  buried  in  edematous  retina^  about  the  optic  disks;  nasal  halves  and 
temporal  margins  blurred  by  edema  but  no  measurable  swelling  ascer- 
tained^that  is,  a  papilledema  but  not  to  the  extent  of  producing  '* choked 
disks.''  Lumbar  puncture — ^clear  cerebrospinal  fluid  under  high  pressure 
f approximately  20  mm.).  No  X-ray  picture  could  be  taken — there  being 
no  X-ray  machine  nearer  than  Pckiu,  a  distance  of  400  miles. 

Treatment. — In  the  presence  of  the  general  signs  of  such  high  intra- 
cranial pressure  and  confirmed  by  the  more  accurate  ophthalmoscopic  and 
lumbar  pu  net  lire  tests,  and  in  the  presence  of  the  localizing  signs  of  a  left 
hemiplegia,  slight  sensory  impairment  and  indefinite  astereognosis,  the 
diagnosis  w^as  naturally  one  of  extensive  intracranial  hemorrhage  com- 
pressing the  riirlit  cerebral  hemisphere,  and  most  probably  an  extradural 
one,  especially  in  the  absence  of  blood  in  the  cerebrospinal  fluid  at  lumbar 
puncture  and  of  the  signs  of  cortical  irritation  such  as  convulsive  seizures. 
The  fact  that  these  pressure  and  localizing  signs  hail  persisted  for  a  period 
of  teti  Weeks  following  the  injury  in  spite  of  the  expectant  palliative 
method  of  treii'ment,  it  was  considered  most  improbable  that  this  intra- 
cranial henmrrhage  ef)uld  be  al>sorbcd  by  natural  means;  it  was,  there- 
fore, advised  that  the  patient  shoidd  be  transported  to  Pekin,  where 
a  cranial  operation  could  be  perfonued  in  a  hospital  under  the  modern 
conditions  of  asepsis  and  assistauce.  The  family,  and  particularly  the 
mother  of  the  pntient,  would  not  consider  the  journey  to  Pekin  so  that,  after 
a  period  of  10  days,  consent  was  finally  obtained  for  an  incision  of  the  scalp 
overlying  the  right  parietal  area»  using  cocaine  anesthesia ;  it  wns  thought 
a  small  trephine  opening  could  be  made  in  this  area  and,  if  an  extradural 
hemorrhage  was  present,  it  could  be  removed,  or  at  least  a  large  part  of  it, 
through  this  small  opening — a  comparatively  simple  procedure  and  devoid 
of  danger  to  the  patient.  After  much  discussion,  delay  and  differences  of 
opinion  (there  being  nine  doctors  in  consultation),  a  permission  for  this 
operation  was  finally  obtained. 
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Operation  (11  weeks  after  injury). — Sealp  incision  with  removal  of 
extradural  dot  through  the  line  of  fraeture  of  the  o%-erlying  vault  (cocaine 
aDesthesia  alone  being  used)  ;  patient's  head  had  been  earefully  shaved  and 
cleansed  with  soap  and  aleohol ;  under  cocaine  anesthesia  a  small  vertical 
incision  of  two  inches  was  made  over  the  right  parietal  area ;  upon  retrac- 
tion, much  **free*^  blood  clot  was  found  in  the  subcutaneous  tissues  and 
protruding  through  the  perierajiium  beneath  the  fronto-oeeipital  aponeu- 
rosis, giving  the  latter  a  bluish  tint ;  upon  incising  it,  there^  wa,s  exposed  a 
fracture  of  the  underlyingr  parietal  bone,  over  one-eighth  of  an  inch  in  w^idth 
and  extending  antero*posteriorly  about  one  and  a  half  inches  from  the 
longitudinal  sinus  which  it  paralleled.  Protruding  through  this  wide  line 
of  fracture  was  a  bluish  blood-clot  of  the  consistency  of  soft  gelatine,  and 
upon  removing  the  outer  portion  with  small  forceps  the  underlying  portion 
of  blood-clot  was  forced  upward  by  the  increased  intracranial  pressure  and 
thus  it  was  exuded  extraeranially ;  as  this  clot  was  removed  by  the  forceps 
from  the  line  of  fraeture,  more  blood-elot  was  forced  into  view  and  in  this 
simple  manner  almost  4  tablespoonsf ul  of  semi-solid  blood-clot  were  removed  ^ 
then  dark  blood  of  the  consistency  of  currant  jelly  oozed  through  the  line 
of  fracture  and  over  2  ounces  welled  out  at  this  time.  A  small  probe  now 
inserted  through  the  line  of  fracture  revealed  the  underlying  dura  dc]7resHed 
about  1  cm.  beneath  the  inner  table  of  the  vault  of  the  skull,  but  apparently 
it  was  intact.  Two  small  strips  of  rubber  cut  from  a  glove  and  thoroughly 
boiled  were  now  inserted  as  drains  just  through  the  line  of  fracture,  and 
came  out  at  either  end  of  the  scalp  incision,  which  was  closed  loosely  by 
5  silk  sutures,  Wet  gauze  dressings  (thoroughly  boiled)  were  now  applied 
and  a  large  head  bandage.    Duration — 40  minutes. 

Post -operative  Notes.— The  wound  continued  to  drain  a  large  amount 
of  dark  s^Tupy  blood  which  finally  ceased  on  the  third  day  after  opera- 
tion ;  the  rubber  drains  were  now  removed.  Patient  had  almost  immediate 
relief  of  the  severe  headache  and  on  the  fourth  day  after  operation,  he 
found  it  possible  to  move  the  toes  of  the  left  foot  and  the  fingers  of  the  left 
hand.  The  improvement  daily  progressed  so  that  on  the  eighth  day  after 
operation  he  was  able  to  move  both  the  left  arm  and  the  left  leg,  and  on  the 
twelfth  day  after  operation  he  was  able  to  move  about  with  improvised 
crutches;  normal  sensation  over  the  left  side  of  the  body  and  there  was  no 
astereognosis  to  be  elicited  in  the  left  hand.  Operative  incision  healed 
per  prim  am. 

Last  Examination  (14  days  after  operation). — Temperature,  98.6^; 
pulse,  74;  respiration,  20;  blood-pressure,  134.  Perfectly  conscious;  appar- 
ently no  impairment  of  mentality  nor  emotional  ius-tability.  No  complaints 
except  a  feeling  of  soreness  at  the  site  of  the  sealp  incision,  which  has  healed 
perfectly.  Only  slight  weakness  of  the  left  arm  and  left  leg  can  be  elicited  by 
special  tests,  and  no  weakness  of  the  left  side  of  the  face ;  no  seusorv'  impair- 
ment; no  astereognosis.  Pupils  ecfual  and  react  normally.  Reflexes :  patellar 
— exaggerated,  left  more  than  right ;  only  left  exhaustible  ankle  clonus 
and  a  tendency  to  left  Bahinski.  but  normal  right  reflexes;  abdom- 
inal reflexes  depressed,  left  more  than  right ;  deep  reflexes  of  left  arm 
greater  than  right;  masaeteric  reflexes — both  sides  equaL     Fundi — retinal 
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yeins  enlarged,  right  {Kxssibly  more  than  left;  nasal  margina  only  of  bo8k 
optic  disks  blurred  by  edema,  right  possibly  more  than  left  Patieiit  la  ahb 
to  walk  a  number  of  steps  without  crutches  and  is  regaining  very  ia| 
the  strength  and  use  of  left  arm  and  left  leg. 

Treatment. — ^Daily  massage  and  exercises  of  left  side  of  body; 
hygienic  measures ;  triple  bromides,  grains  x,  three  times  a  day,  after : 
to  lessen  the  cortical  irritability  and  thus  decrease  the  danger  of  futml 
convulsive  seizures. 

Report  (February  28,  1913 — 9  months  after  operation). — Letter 
Mr.  J.  C.  Wang,  secretary  to  the  President:  ''Tour  patient  has  made  as 
excellent  recovery ;  there  is  still  some  weakness  of  the  left  leg  but  hia  left 
arm  is  now  well.  He  is  leading  a  quiet  life  in  their  home  in  Honan ;  he  is 
planning  to  come  to  Pekin  this  summer." 

Report  (September  16,  1914 — 21  months  after  operation). — ^Patient  had 
a  convulsive  seizure,  25  months  after  the  operation,  and  apparently  begin- 
ning in  the  left  leg;  no  loss  of  consciousness  in  the  first  three!  Jackaoniaa 
convulsions,  but  he  has  now  had  six  general  convulsive  seizures  with  loss 
of  consciousness.  ''Will  an  operation  upon  his  head  help  him  now  get 
over  this  disease?" 

Last  Report  (49  months  after  operation). — On  the  same  day  that  his 
father  was  found  dead  under  rather  suspicious  circumstances,  this  pati^it^ 
the  President's  eldest  son — ^was  also  found  dead  in  bed,  presumably 
from  poison. 

Remarks, — This  patient  was  a  most  instructive  one  from  many  iMnxits 
of  view:  for  an  increased  intracranial  pressure  of  such  high  degree  to 
persist  for  a  period  of  eleven  weeks  following  the  cranial  injury  and  yet 
no  marked  mental  and  emotional  impairment  to  result  as  weU  as  no  dgns 
of  a  definite  medullary  compression  and  even  loss  of  medullary  compensation 
to  the  degree  of  a  medullary  edema,  is  most  unusual ;  these  patients,  having 
an  increased  intracranial  pressure  of  such  marked  degree,  unless  this  pres- 
sure is  relieved  comparatively  early,  gradually  become  exhausted  so 
that  a  sudden  onset  of  medullary  edema  frequently  occurs;  the  fact  that 
this  patient  was  not  beyond  middle  age  was  of  great  value  to  him. 

This  is  the  only  patient  in  this  series  of  brain  injuries  in  whom  it  was 
possible  to  relieve  the  intracranial  hemorrhage  by  means  of  removing  the 
extradural  blood-clot  through  a  linear  fracture  of  the  vault;  there  are  many 
patients  who  "decompress"  themselves  by  the  intracranial  "free"  blood 
escaping  through  the  line  of  fracture  extending  through  either  ear,  the  nares 
or  through  a  linear  fracture  of  the  vault,  producing  a  hematoma  of  varying 
degree ;  but  it  is  most  rare,  I  believe,  and  I  cannot  find  a  similar  case  in 
the  literature  of  brain  injuries,  where  it  was  possible  to  remove  clotted  and 
semi-solid  blood  through  a  single  line  of  fracture  of  the  vault — clotted  blood 
of  the  amount  sufficient  to  relieve  the  intracranial  pressure  and  direct  com- 
pression so  that  the  resulting  condition  of  paralysis  and  other  definite 
cerebral  impairment  was  markedly  benefited.  The  reason  for  this  is  due 
chiefly  to  the  fact  that  it  is  a  most  rare  occurrence  for  a  linear  fracture 
of  the  vault  to  be  so  widely  dilated  that  it  is  possible  for  clotted  blood  to  be 
extruded  by  the  resulting  increased  intracranial  pressure,  and  nnless  the 
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fracture  of  the  vault  is  a  commhiuted  one^  then  only  the  blood  in  fluid 
form  can  escape  to  form  the  hematoma  and  the  clotted  blood  is  unable  to 
escape  owing  to  the  linear  fracture  being  usually  but  a  narrow  line — not 
wider  than  a  mere  craek  into  which  it  would  be  most  difficult  to  pass  a  sheet 
of  the  thinnest  paper.  In  this  patient,  however^  the  linear  fracture  undoubt- 
ediy  resulted  from  the  ''bursting''  effect  of  the  cranial  injury,  and,  as 
Doctor  0.  H.  Schnltze  has  freipiently  demonstrated  in  this  type  of  fracture 
of  the  vault,  the  central  portion  is  more  widely  dilated  than  either  end, 
iind  in  this  particular  patient  the  fracture  was  separated  widel3%  similar 
to  the  diastasis  of  suture  lines  following  cranial  injuries.  The  bogginess 
over  the  top  of  the  head  following  the  injury  in  this  patient  was  undoubt- 
edly due  to  the  escape  of  fluid  blood  through  this  line  of  fracture ;  the  extra- 
dural hemorrhage  being  of  slow  but  continuous  formation,  soon  clotted 
so  that  within  12  to  24  hours  followinpf  the  injury  no  more  extradural  blood 
could  escape  through  the  line  of  fracture  and  thus  there  was  formed  this 
large  extradural  clot  lying  directly  beneath  the  site  of  the  fracture  of  the 
vault — possibly  the  size  of  a  flattened  orange,  and  directly  overlying  the 
motor  area  of  the  right  cerebral  hemisphere.  It  is  very  probable,  therefore, 
that  the  left  hemiplegia  did  not  occur  until  possibly  24  hours  after  the 
cranial  injury  when  the  clotting  of  the  extradural  hemorrhage  prevented 
its  being  extruded  through  the  line  of  fracture  and  thus  the  intracranial 
pressure  was  gradually  inereased  as  the  dura  was  slowly  dissected,  as  it 
were,  from  the  inner  table  of  the  vault  at  the  site  of  the  fracture  until  the 
extradural  hemorrhage  had  reached  its  large  size  and  the  bleeding  vessel 
or  vessels  had  become  thrombosed ;  as  the  result  of  this  increasing  intra* 
cranial  pressure,  the  patient  did  not  regain  consciousness  as  early  as  is  usual 
for  these  patients  and  when  he  dicl,  then  it  was  noticed  for  the  first  time 
that  the  left  side  of  the  body  was  paralyzed. 

This  patient  should  naturally  have  had  a  right  subtemporal  decompres- 
sion first  performed  to  relieve  the  increased  intracranial  pressure,  and  then 
a  removal  of  an  area  of  bone,  preferably  a  small  osteoplastic  flap  over  the 
riirht  parietal  area — the  site  of  the  extradural  hemorrhage.  In  this  manner, 
the  increased  intracranial  pressure  could  have  been  entirely  removed  and 
the  extradural  clot  completely  evacuated  so  that  the  danger  of  future 
eoraplications  would  have  been  ver>"  slight  indeed.  Tt  being  impossible, 
however^  to  transport  this  patient  to  a  hospital  where  such  an  operation 
eould  be  safely  and  successfully  performed,  and  it  not  being  possible  to 
obtain  the  consent  of  the  patient's  mother  for  a  more  extensive  operation 
than  a  mere  exploratory  incision  of  the  scalp  overlying  the  site  of  the  cere- 
bral lesion,  it  was  therefore  obligatory,  if  anything  was  to  be  attemjited 
to  improve  the  condition  of  this  patient,  that  it  should  be  of  the  most  ineom- 
plete  and  superficial  character^ — but  as  safe  as  the  eontlitions  would  warrant. 
The  instruments  and  operative  gauze  sponges  and  rlressings  were  ^dl  boiled 
for  a  period  of  15  minutes  and  used  wet»  and  the  operator  was  the  only  one 
to  touch  the  instruments  and  the  gauze  sponges  and  dressings  with  bis  sterile 
gloved  hands;  the  two  retractors  with  long  handles  were  held  by  two 
rhinese  doctors  who  were  not  surgically  ^^clean"  hut  known  to  he  **dirty" 
and  who  were  therefore  not  permitted  to  touch  anything:  in  this  manner,  the 
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danger  of  infection  of  the  woiuid  was  minimized,  although  the  general 
conditions  in  the  room,  the  patient  s  bedroom,  were  bad  iti  that  the  mother 
insisted  that  a  number  of  the  household  be  present  during  the  operation,  **to 
make  sure  that  everything:  would  be  all  right/' 

The  onset  of  the  convulsive  seiznres  25  months  following  the  operation 
merely  indicates  that  the  patient  only  apparently  recovered  and  that  there 
was  undoubtedly  not  onl}^  a  persistent  increased  intracranial  pressure  due 
to  the  resulting  cerebral  edema,  but  that  the  extradural  lu'morrhage  had 
only  been  partially  removed,  so  that  it  produced  an  irritation  of  the  under- 
lying cortex  and  eventually  the  eonvidsive  seizures.  It  is  most  unfortunate 
that  the  more  extensive  operation  of  right  subtemporal  decompression  and 
then  the  removal  of  the  extradural  clot  eoukl  not  have  been  performed  in  a 
hospital  uniler  inodrrn  aseptic  conditions,  *^-^  an  attempt  made  even  in  the 
patient's  home  to  perform  this  operation  with  proper  assistance  and  under 
strict  aseptic  precautions ;  it  was  impossible,  however,  to  obtain  the  consent 
of  the  mother  for  this  more  extensive  procedure  (even  though  the  patient 
himself  desired  it,  but,  as  be  said,  ''I  must  obey  my  mother'' — a  remarkable 
instance  of  tlie  filial  obedience  of  the  Chinese  as  a  race),  and  it  rcfinired 
over  a  week  to  obtain  the  permission  of  the  mother  even  for  this  minor 
exploratory  incision  of  the  scalp ;  at  the  tinu%  it  was  still  hoped  that*  after 
the  scalp  ineisicui  bad  been  made,  a  small  trephine  opening  could  then  be 
performed  and  the  condition,  if  an  extradural  hemorrhage,  could  be  thus 
dmined  with  little  or  no  risk  to  the  patient;  the  presence  of  such  a  wide 
fracture  of  the  niulerlying  vault  was  not  even  suHpreted.  Biuce  this  opera- 
tion, it  has  been  demoust rated  upon  a  number  of  patients  that  a  trephine 
opening  of  the  vault  can  be  made  under  local  anesthesia  of  the  overlying 
scalp  with  ver>^  little  pain  to  the  patient  until  the  dura  is  reached; 
the  dura  itself  is  veiy  sensiti%'e*  (T^pon  my  return  to  Pekin  following 
the  operation,  I  gave  my  word  to  the  patient's  father,  the  President  of 
(Vhina,  and  at  his  request,  that  I  should  not  mention  anything  to  anyone 
about  the  operation  upon  his  son^ — his  eldest  boy  and  the  probable  snccessor 
to  the  throne.  The  death  of  both  the  father  and  on  the  same  day  of  the 
patient  himsi^lf,  frees  me  of  this  proinist-  so  that  I  am  now  publishing  in 
book  form  a  brief  account  of  my  experience  in  the  summer  home  of  this 
Chinese  potentate  amid  Oriental  splend<^n) 

B.  RfTfitt  drprfftsfd  frffcfurfH  of  ihf   vault. 

1.  No  operation. 

Case  15. — Kert  ut  depressed  fracture  of  the  vault.  Operation  reftised. 
Recovery  doubtful. 

No.  13.— Gus.  Fifty-four  years.  White.  IMarrird.  LiMigshoreman.  Nor\i'ay. 

Admitted  February  5,  lOU,  Polyidijiie  llnspitaL  Referred  by  Doctor 
John  A.  Wyeth, 

Discharged  February  7,  1914 — 2  days  after  injury. 

Fa tt } ih^  h is f o ?//  negative. 

Pe  rs  0  n  a  I  h  is  t  a  nj  n  egat  i  ve . 

Prrunt  Ilhtfss. — AVliile  loading  a  ship,  patient  was  struck  by  the  chain 
of  a  crane;  unconscious  for  several  minutes.  Brought  to  the  hospital  in  the 
«rribnlanee 
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Examination  upon  admission  (1  hour  after  injury). — Temperature, 
100.4®;  pulse,  100;  respiration,  20;  blood-pressure,  126.  Comatose;  not 
alcoholic.  Two  stellate  lacerations  over  right  side  of  head ;  careful  probing 
of  upper  wound  reveals  2  small  depressions  of  1  cm.  in  diameter — outer 
table  of  the  skull  only  considered  to  be  involved.  No  bleeding  from  nose, 
mouth  or  ears ;  no  mastoid  ecchymosis.  Pupils  equal  and  react'  normally. 
Reflexes  negative.  Fundi — retinal  veins  possibly  enlarged ;  nasal  margins 
of  optic  disks  slightly  blurred  by  edema.  Lumbar  puncture  not  performed. 
X-ray  (Doctor  A.  J.  Quimby) — ** depressed  fracture  (punctate)  of  right 
parietal  bone."    Urine  negative. 

Treatment, — Expectant  palliative ;  scalp  laceration  widely  shaved, 
cleansed  and  loosely  sutured ;  2  drains  of  rubber  tissue  inserted. 

Examination  at  discharge  (2  days  after  admission). — ^Temperature, 
98.6** ;  pulse,  80 ;  respiration,  20 ;  blood-pressure,  138.  Patient  has  refused 
all  treatment  and  insists  upon  ** going  home'';  refuses  to  permit  the  ele- 
vation of  the  depressed  area  of  bone  to  prevent  future  complications. 
Reflexes  negative.  Fundi — retinal  veins  still  enlarged ;  edematous  blurring 
along  the  nasal  margins  of  both  optic  disks. 

Treatment. — Patient  advised  to  refrain  from  work  for  at  least  a  month 
and  to  return  at  frequent  intervals  for  examination. 

Examination  (May  28,  1914 — 3  months  after  injury). — ^No  complaints; 
working  as  usual.  Reflexes  negative.  Fundi  negative.  Small  depressed 
area  of  bone  over  right  parietal  bone  can  be  easily  palpated ;  not  tender. 

Examination  (September  2,  1916 — 31  months  after  injury). — No  com- 
plaints ;  **as  well  as  ever.*'    Reflexes  negative.    Fundi  negative. 

Examination  (June  17, 1918 — 52  months  after  injury). — No  complaints; 
patient,  however,  is  decidedly  alcoholic.  Reflexes — knee-jerks  obtained  with 
difSculty,  requiring  reinforcement ;  no  Babinski ;  abdominal  reflexes  absent. 
Fundi — general  suffusion  of  entire  retinae;  no  definite  edema  about  optic 
disk  margins. 

Remarks. — ^Whether  this  patient  will  remain  ** perfectly  weir'  is  very 
doubtful,  particularly  if  complicated  by  the  factor  of  alcoholism.  A 
definite  depressed  fracture  of  the  vault  is  undoubtedly  a  source  of  local 
irritation  to  the  underlying  cerebral  cortex,  but  if  the  patient  is  of  the 
stable  emotional  type  and  the  irritation  is  not  one  of  severe  degree,  then 
it  is  possible  for  no  definite  signs  of  cortical  irritability  to  result,  especially 
if  he  refrains  from  dissipation  of  all  kinds,  and  particularly  alcoholic  indul- 
gence. But  in  a  patient  at  all  unstable,  or  if  the  cortical  irritation  resulting 
from  the  depressed  area  of  bone  is  marked,  and  especially  if  alcoholism  be- 
comes pronounced,  then  the  danger  of  convulsive  seizures  and  of  the  milder 
forms  clinically  of  cortical  irritability  is  verj^  great  indeed.  As  this  patient 
has  no  definite  signs  of  an  increased  intracranial  pressure  (as  revealed  by  the 
ophthalmoscope),  these  fundal  changes  are  probably  due  to  a  slight  chronic 
cerebral  edema  resulting  from  the  cranial  injurj'  in  the  presence  of  alcohol- 
ism, so  that  the  risk  of  emotional  disturbances  at  least  and  of  epileptiform 
seizures,  especially  after  a  prolonged  continuance  of  the  daily  use  of  alcohol, 
makes  the  prognosis  very  doubtful,  and  unless  the  habits  of  the  patient 
change  markedly,  the  danger  of  cerebral  complications  is  a  very  great  one. 
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It  is  hoped  that  this  patient  can  be  followed  during  the  next  few  years  and 
the  condition  reported  later. 

2.  Removal  of  depression  alone. 

Case  16,— Depressed  fracture  of  vault ;  no  signs  of  increased  intracranial 
pressure.    Operative  removal  of  depression  only.    Excellent  recovery. 

No.  5T0. — Edward.  Forty -five  years.  White.  Married.  Laborer^ 
Ireland. 

Admitted  February  8,  1916,  Polyclinic  Ho^spital. 

Operation  February  9;  1916.    Removal  of  depressed  bone. 

Discharged  February  21,  1916 — ^12  days  after  operation, 

Fmtiih/  hist  or  If  negative. 

Personal  history  negative, 

PrcftfJit  Illness. — While  digging  a  ditch,  patient  was  struck  over  the  left 
aide  of  the  head  by  a  shovel ;  no  loss  of  consciousness.  Brought  to  the  hos- 
pital in  the  ambulance. 

Ejcamination  upon  admission  (TO  minutes  after  injury).— Tempera- 
ture, 98.6°  ;  pulse»  74;  respiration,  22  i  blood-pressure,  144.  Well-developed 
Irishman  in  good  condition;  perfectly  conscious;  jokes  regarding  his  con- 
dition as  an  amusing  incident ;  no  signs  of  shock.  A  curved  laceration  of 
the  scalp  of  almost  two  inches,  extend  in*?  from  the  left  parietal  crest  down- 
ward toward  the  left  ear ;  exploration  of  wound  with  probe  and  gloved 
finger  reveals  a  very  definite  depression  of  the  underlying  bone.  No  signs 
of  cortical  irritation  or  of  paralysis:  no  sensory  impairment.  No  bleeding 
from  nose,  mouth  or  ears ;  no  mastoid  ecchymoses.  Pupils  equal  and  react 
normally.  Refipxes  negati%'e.  Fundi  negative.  X-ray  (Doctor  W.  H. 
Stewart)— ** definite  depression  of  left  parietal  bone  near  the  sqnamo- 
parietal  suture." 

Treat mfjtf. — Head  prepared  for  operation;  entire  scalp  closely  shaved, 
laceration  cleansed  with  green  soap,  and  a  wet  bichloride  (1-5000)  dressing 
applied  to  laceration,  and  a  green  soap  poultice  to  the  entire  scalp,  includ- 
ing the  ears. 

Operation  {14  hours  after  admission). — Removal  of  depressed  area  of 
bone :  under  VL*  P^^  cent,  novocainc  local  anesthesia,  each  angle  of  the 
original  wound  was  extended  about  one  inch,  the  scalp  retracted  and  the 
underlying  bone  bared  of  periosteum  ;  a  small  button  of  bone,  1  cm.  iu  diaine- 
ter  and  similar  to  a  trei>liine  button,  was  exposed  ;  it  was  completely  broken 
off  from  the  surrounding  vault  and  was  depressed  against  the  dura  to  a 
depth  of  1  cm.  Suffieieut  bone  was  rongeured  away  to  permit  the  depressed 
fragment  to  be  removed ;  dura  not  opened  ;  underlying  cortex  apparently 
negative.  Two  drains  of  ruliber  tissue  inserted  down  to  dura  and  incision 
closed  loosely  with  black  silk;  usual  gauze  dressing  and  head  bandage 
applied.    Duration — 18  minutes. 

Po^f -ope rati ve  A'ofr.^.^Uneventful  operative  recovery;  healing  per 
prim  am, 

Ej'amiwition  at  discharge  (13  days  after  ailndssion).— Temperature, 
98,8°;  pulse,  80;  respiration,  22:  blood -pressure,  138.  Condition  excellent. 
Laceration    and  operative    iiu-isiun    healed    perfectly.      Reflexes   negative. 
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Fundi  negative.    A  second  X-ray  ptetiire  '*  reveals  a  circular  bony  defect 
in  the  posterior  left  parietal  area"  (Fig.  55). 

Ejra  mi  nation  (June  20, 1917—16  mouths  after  injury). — No  complaints; 
working  as  before  the  injury;  has  been  worried  by  pulsation  at  site  of  opera- 
tion, and  this  is  now  explained  to  him  ai*  being  perfectly  normal.  Reflexes 
negative.    Fundi  negative. 

Last  Examination  (July  12/ 1918),^ — No  complaints.  Site  of  removal  of 
depressed  area  of  bone  depressed  and  very  firm,  as  though  being  filled  in 
with  new  bone  tissue.    Reflexes  negative.    Fundi  negntive. 

Remarks. — It  is  interesting  to  note  the  ease  with  w  hicli  this  operation  was 
performed  under  local  anesthesia  and  with  what  little  pain  the  bone  could 
be  rongeured  away;  pulling  the  dura  caused  a  definite  painful  sensation 
over  the  entire  left  side  of  the  head  and  face — left  trifacial  nerve  irritation. 
The  use  of  local  anesthesia 
in  this  case  suggests  the 
possibility  of  a  still  wider 
application  of  it  for  selected 
cases  of  cranial  conditions 
in  the  future.  This  patient 
had  developed  no  signs  or 
s^TJiptoms  of  his  head  in- 
jury up  to  the  time  of 
operation  and  yet  it  was 
considered  most  advisable 
to  remove  tlie  depressed 
area  of  bone  for  fear  of 
future  complications— par- 
ticularly headache  and  the 
signs  of  cortical  irrita- 
tion, etc. 

It  is  very  seldom  that 
d  epressed  f  r  a  ct  u  res  i  n 
adults  can  be  elevated — 
luiless  both  tables  of  the  vault  are  entirely  fractured  at  the  periphery  of 
the  depression  and  in  these  patients  it  is  not  wise  to  leave  these  'islands"  of 
bone^ — they  should  always  be  removed  for  fear  of  future  coiupiications  such 
as  necrosis,  the  danger  of  infection  and  of  a  definite  displacement  of  the 
fragments  themselves.  In  the  vast  majority  of  patients  the  depressed  area 
of  the  vault  must  be  removed  and  in  most  cases  it  is  necessary  to  make  a 
small  trephine  opening  at  the  periphery  of  the  depressed  area  in  order 
to  enlar<,^e  the  bony  opening  so  that  tln'  de]>rpssed  fra^anents  chu  he  removed : 
naturallyj  if  the  underlying  dura  is  torn  it  should  be,  if  possible,  sutured ; 
it  may  be  necessary  to  perform  a  subtemporal  decompression  first  in  order 
to  lessen  the  increased  pressure  so  that  this  torn  dura  beneath  tlie  dc]UTssed 
fracture  of  the  vault  can  be  easily  and  safely  repHired. 

In  these  acute  depressed  fractures  of  the  vault  which  have  a  lacera- 
tion of  the  overlying  scalp,  it  is  of  the  greatest  importance  that  this 
laceration  should  be  cleansed  most  thoroughly  with  green  soap  and  then  the 


FlO,  5.|>. — Cirrubr  Vmuy  dffoft  nf  rcRiovnl  cf  de|irp«&p«J  htpb 
of  poaterior  portjoft  at  ]f-ft  p.'^riptal  boni?.  No  irnTcane  of  infra- 
rrunial   jiTPsaure,      Exrelk-nt   recovery. 
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tissues  ''touched"  with  iodine  and  thus  the  danger  of  infection 
as  much  as  possible;  if  there  is  still  almost  certain  evidenoe  that. 
lacerated  tissues  are  infected  or  will  become  infected,  then  it  is  better  sorgietl 
judgment  to  excise  them  until  all  the  infective  material  and  possibly  infeeted 
tissues  are  removed.  The  danger  of  a  possible  infection  extending  down 
through  the  fracture  of  the  vault  and,  if  the  dura  is  torn,  the  great  luk 
of  a  purulent  meningitis  and  also  cerebral  abscess  developing,  should  alwajrs 
be  remembered;  many  of  these  patients  develop  an  osteomyelitis  of  tiie 
underlying  bone  and  if  the  dura  is  not  torn,  it  frequently  acts  as  a  batrier 
to  the  direct  extension  of  the  infection  intracranially,  although  there  ii 
always  the  risk  of  meningitis  and  less  frequently  of  abscess  formatioii 
developing  at  a  later  date. 

A  general  anesthetic  was  used  for  most  of  these  patients  having  simple 
depressed  fractures  of  the  vault,  but  I  now  believe  that  local  anesthesia 
(preferably  a  weak  novocaine  solution)  would  be  advisable.  Naturally,  if 
it  was  necessary  to  perform  a  more  extensive  operation  than  planned  origi- 
nally, then  general  anesthesia  could  be  administered.  Many  of  these 
patients  are  alcoholic  and  in  poor  condition  physically,  so  that  a  genml 
anesthetic  should  be  avoided  as  much  as  possible  for  fear  of  pulmonary 
complications,  etc. 

There  are  certain  small  depressed  fractures  of  the  vault  occurring  in 
the  occipital  region,  and  particularly  about  the  sigmoid  and  lateral  sinuseSi 
and  also  over  the  torcula,  when  it  is  better  surgical  judgment  to  "let  them 
alone"  rather  than  to  attempt  their  removal  and  possibly  have  the  com- 
plication of  severe  hemorrhage ;  naturally,  if  there  are  signs  of  their  pres- 
ence intracranially,  then  they  should  be  removed  and  the  injured  sinus 
packed  or  ligated.  It  is  surprising  that  the  longitudinal  sinus  is  rarely  torn 
by  dei)ressed  fractures  of  the  vault  overlying  the  sinus,  and  that  these  areas 
of  depressed  bone  can  usually  be  removed  without  any  complication  of 
hemorrhage  from  the  sinus  itself.  I  believe  that  all  depressed  fractures 
of  the  vault  should  be  elevated  or  removed,  whenever  possible  surgically, 
for  fear  of  future  complications. 

Recent  Mild  Brain  Injuries  Associated  with  a  Fracture  op  the  Bask 
OF  the  Skull  and  with  Signs  of  an  Increased  Intracranial  Pressure. 
No  Operation. 

In  many  patients  having  severe  cranial  injuries,  the  fracture  of  the  base 
of  the  skull  is  the  main  pathologj'^  resulting,  and  therefore  these  cases  may 
be  labelled  as  fractures  of  the  base  of  the  skull.  The  intracranial  contents 
may  be  little  if  any  damaged,  so  that  if  an  increased  intracranial  pressure 
does  occur  it  is  usually  of  such  a  mild  degree  that  the  expectant  palliative 
treatment  alone  is  sufficient  to  obtain  an  excellent  recovery,  both  of  life 
and  of  future  normality ;  if,  however,  the  intracranial  lesion  has  produced 
a  marked  increase  of  the  intracranial  pressure,  whether  due  to  hemorrhage 
or  cerebral  edema,  then  the  greatest  care  must  be  exercised  in  determining 
whether  the  expectant  palliative  treatment  will  be  sufficient  or  the  necessity 
of  the  mechanical  relief  of  this  increased  pressure  by  means  of  the  cranial 
operation  of  decompression  in  order  to  secure  the  best  result.    The  presence 
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of  the  fracture  of  the  base  is  really  of  little  concern  in  the  treatment  unless 
the  discharge  of  blood  and  cerebrospinal  fluid  through  the  line  of  fracture 
into  the  nose  or  ears  materially  lessens  the  increased  intracranial  pressure ; 
with  appropriate  precautions  in  these  latter  patients,  the  danger  of  infec- 
tion is  slight. 

The  diagnosis  of  cranial  injuries  suflBcient  to  produce  a  fracture  of  the 
base  of  the  skull  is  frequently  facilitated  by  the  line  of  fracture  passing  into 
either  middle  ear  with  a  rupture  of  the  tympanic  membrane,  or  into  the  crib- 
riform plate  of  the  frontal  bone  so  that  blood,  and  especially  cerebrospinal 
fluid,  are  discharged  into  the  external  auditory  canal  and  nares  respectively ; 
fractures  of  the  base  subtentorially  extending  into  the  naso-pharynx,  such 
as  those  of  the  basilar  process  of  the  occipital  bone,  are  also  most  serious  ones 
on  account  of  the  great  danger  of  infection,  while  fractures  into  or  around 
the  foramen  magnum  may  cause  so  much  hemorrhage  subtentorially  that  a 
direct  compression  of  the  medulla  itself  frequently  results.  Fractures  of  the 
base  extending  into  either  orbit  usually  cause  an  escape  of  blood  into  the 
tissues  of  the  orbit  and  thus  ecch\Tnosis  of  extreme  degree  may  occur; 
subconjunctival  hemorrhages  are  also  of  common  occurrence  but  they  are  not 
pathognomonic  of  an  adjacent  fracture  of  the  orbital  bones.  Rontgenograms 
are  rarely  of  value  in  the  diagnosis  of  basal  fractures ;  if,  however,  positive 
pictures  can  be  obtained — particularly  of  the  occipital  bone  about  the 
foramen  magnum  by  means  of  the  open  mouth,  the  gravity  of  the  patient's 
condition  could  thus  be  early  recognized  and  all  appropriate  measures  insti- 
tuted to  lessen  the  danger  of  subtentorial  complications. 

The  majority  of  the  patients  having  a  fracture  of  the  base  of  the  skull 
do  not  disclose  the  signs  of  a  marked  increase  of  the  intracranial  pressure 
and  therefore  they  make  excellent  recoveries  under  the  expectant  palliative 
treatment  alone.  It  is  in  those  patients,  however,  in  whom  the  ophthalmo- 
scope reveals  an  early  papilledema  with  blurring  of  the  nasal  halves  and 
even  the  temporal  halves  of  the  optic  disks,  and  the  spinal  mercurial  mano- 
meter registers  the  pressure  of  the  cerebrospinal  fluid  as  being  16  mm. 
and  even  higher — these  are  the  patients  for  whom  the  expectant  palliative 
treatment  is  not  a  safe  and  rational  method  of  treatment — not  only  as  con- 
cerns the  immediate  life  of  the  patient  but  also  his  future  condition  of  good 
health;  in  these  patients,  the  operation  of  decompression  and  drainage  is 
the  safer  procedure  to  obtain  the  best  immediate  and  ultimate  result — 
whether  the  increased  intracranial  pressure  is  due  to  hemorrhage  or  cerebral 
edema.  Naturally,  cerebral  contusions  and  lacerations,  either  directly  over- 
lying the  line  of  fracture  or  more  usually  of  the  *^contre-coup"  type  to  the 
point  of  contact — these  complications  and  their  manifestations  of  paralysis, 
impaired  sensation,  etc.,  can  be  improved  by  the  treatment  but  not  wholly 
eradicated  on  account  of  the  non-regeneration  of  cerebral  tissue — the  cor- 
tical nerve  cells  and  the  non-medullated  subcortical  nerve  fibres ;  the,  nerve 
tissues  not  primarily  destroyed  but  merely  functionally  compressed — these 
tissues  can  regain  their  normal  function  with  the  appropriate  treatment  so 
that  a  marked  improvement  can  thus  be  obtained. 
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Recent  fractures  of  base  of  the  skull;  signs  of  increase^l  intracranidl  pres- 
sure.   No  operatwn.     Recovery. 

A,  Mild  increase  of  the  intracranhl  pressure. 

a.  Excellent  recovery. 

Case  17. — Fracture  of  base  of  skull;  sip;ns  of  a  mild  increase  of  the 
intracranial  pressure.  No  operation ;  repeated  lumbar  punctures.  Excel- 
lent recovery. 

No.  344,— Thomas.     Thirty-one  years.     White.     Single,     Clerk.     U.  S. 

Admitted  Angust  23,  1915,  Polyclinic  Hospital,  Referred  by  Doctor 
John  A.  Bodine. 

Discharged  September  12,  1915—19  days  after  injury. 

Famiiif  hisforij  negative. 

Persotml  historj/  negative. 

Present  Illness. — After  coming  out  of  a  store*  patient  was  struck  over  the 
head  by  an  unknown  man  with  a  baseball  bat ;  knocked  down  (bat  breaking) 
and  was  unconscious  for  several  minutes  j  brought  to  the  hospital  in 
the  ambulance. 

EramuHtiion  upon  admission  (25  minutes  tifter  in jnrj*).— Tempera- 
ture, 98.2  ;  pulse,  80;  respiration,  24;  blood-pressure,  132.  Semiconscious 
and  in  very  little  shock.  Laceration  of  scalp  over  left  frontal  bone  and  also 
over  the  occipital  protuberance.  Profuse  hemorrhage  from  nose  and  bloody 
cerebrospinal  fluid  dropping  from  right  ear;  right  mastoid  eechyinosis. 
Pupils  eijual  and  react  norinally;  nywtagmoifi  twitches  to  right.  Reflexes 
negative.  Fundi  negative.  Lnnibar  puncture — ct^rebrospinal  fluid  bloody 
and  under  a  slight  pressure  (approximately  10  mm.). 

Treatment. — Expectant  pa!liati%'e;  lacerations  of  scalp  shaved  widely, 
thoroughly  cleansed  and  loosely  sutured  with  fine  black  silk;  2  drains  of 
rubber  tissue  inserted. 

Examination  (30  hours  after  admission). ^Temperature,  100.2^;  pulse, 
84;  respiration,  24;  blood-pressure,  1^6.  Conscious;  complains  of  severe 
headache  '"all  over.'*  Bleeding  from  nose  has  ceased,  but  cerebrospinal 
fluid  appears  at  intervals  in  the  right  external  auditory  canal.  Pupils 
equal  and  react  nornudly :  nystagmoid  twitches  to  right  have  disappeared. 
Reflexes  negative.  Fundi— retinal  veins  enlarged ;  an  indistinct  blurring  of 
the  nasal  niartrinsof  both  optic  disks.  lAunbar  puncturc^cerehrospinal  fluid 
bloody  and  under  sliglitly  increased  pressure  (approximately  10  mm.).  X-ray 
(Doctor  J.  A.  Quiuiby) — ''no  fracture  of  the  skull  can  be  ascertained." 

Treatment, — Expf^ctant  palliative;  lumbiir  puncture  with  drainage  of 
15  c.e,  of  cerebrospinal  fluid  was  perfnrmctl  each  day  for  3  successive  days — 
the  last  day,  the  cerebrospinal  fluid  was  straw-colored  and  under  a  normal 
pressure  (9  mm.) ;  the  headache  was  each  time  temporarily  improved. 

Treatment. — Expectant  pailiativc  continued. 

E,ramination  at  discharge    (19  days  after   admission). — Temperature, 
98.6^;  pulse,  78;  respiration,  18:  blood-pressure,  138.     General  soreness 
about  head  but  otherwise  no  complaints;  occasituuil  headache.    Laceratie 
of  scalp  healed  perfectly.    Otoscopic  examination  reveals  a  tear  of  t> 
posterior  ipiadrant  of  right  tympanic  mcndirane;  no  cerebros] 
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disehargiBg  and  no  middle  ear  iiifeetion  occurred.  Hearin^^right  ear  im- 
paired; bone  eondiiction  greater  than  air  conduction.  Reflexes  negative. 
Fundi  practically  negative  within  physiological  limits. 

Ewaniifiaiwfi  (January  10,  1917 — 16  months  after  injury }.^ — No  com- 
plaints. Reflexes  negative.  Fundi  negative.  Hearing  les«  acute  in  right  ear ;. 
bone  condnetion  equals  air  conduction. 

Last  Examinatwn  (July  12,  1918 — 35  months  after  injury),— Patient 
thinks  he  is  as  well  as  ever,  ReflexcB  negative.  Fundi  negative.  Hearing 
possibly  less  acute  in  right  ear,  although  bone  conduction  is  less  than 
air  conduction. 

Remarks. — On  account  of  the  profuse  and  continuous  discharge  of  cere- 
brospinal fluid  from  the  right  ear,  it  was  thought  advisable  to  perform 
repeated  lumbar  punctures  and  drainage  of  the  excess  cerebrospinal  fluid 
and  thus  tend  to  lessen  the  discharge  of  cerebrospinal  fluid  through  the  ear 
and  thereby  decrease  the  chances  of  infection  thnnigh  the  car.  Any  pro- 
longed  dii^ehnrge  of  cerebrospinal  fluid  through  the  ear  is  a  very  dangerous 
means  of  lessening  the  increased  intracranial  pressure  on  account  of  the 
danger  of  infection.  It  was  interesting  to  observe  the  cessation  of  the  dis- 
charge  of  cerebrospinal  fluid  from  the  ear  after  each  lumbar  jiuncture. 

Although  this  patient  was  in  the  condition  of  mild  shock  with  a  tem- 
perature of  98.2°,  the  piilse  of  only  80  and  a  blood -pressure  of  132  would 
indicate  that  there  was  an  increased  intracranial  pressure  am!  that  tlie 
signs  of  mild  shock,  beside  the  snbnonnai  temperature,  should  have  iuehuled 
an  increased  puls<*-ratc  of  100  and  above  and  a  lowered  blood-prcssnrc  to  110 
and  below,  if  it  were  not  that  these  mild  signs  of  shock  had  been  over- 
shadowed and  submerged  by  a  definite  increase  of  the  intracranial  pressure; 
this  was  disclosed  accurately  by  a  later  opbthalmoseopie  examination  (which 
rarely  reveals  signs  of  an  increased  intracranial  pressure  within  6  hours 
after  the  injury  and  chiefly  due  to  this  initial  period  of  shock)  and  by  the 
measurement  of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture. 

In  this  patient  the  bloody  cerebrospinal  fluid  as  withdrawn  at  lumbar 
puncture  was  associated  with  the  discharge  of  cerebrospinal  fluid  from  the 
ear;  this  association,  however,  does  not  necessarily  follow  because  it  is  of  fre- 
quent occurrence  to  have  an  intracranial  subdural  and  subarachnoid  *'frec'^ 
hemorrhage  with  or  without  the  discharge  of  cerebrospinal  fluid  from  the  ear 
and  yet  the  e':*rcbrospinal  fluid  at  lumbar  puncture  is  clear  and  remains  clear. 

The  definite  improvement  following  each  therapeutic  lumbar  puncture 
with  removal  of  15  c.e.  of  cerebrospinal  fluid  is  very  impressive,  not  only 
from  the  subjective  benefit  but  from  the  fact  that  at  least  some  of  the 
*'free''  hemorrhage  must  have  been  drained  aw^ay  that  otherwise  eouhl  not 
have  been  absorbed  by  natural  means,  and  tliercfore  a  larger  residue  of  con- 
nective-tissue  formation  and  adhesions  would  have  been  possilile  and  thus 
the  danger  of  future  complications  increased. 

The  gradual  improvement  of  the  hearing  of  the  right  ear  of  this  patient  is 
so  frequently  the  history  of  many  of  these  traumatic  cases;  immediately  fol- 
flowing  the  injury  with  the  impainnent  of  hearing  being  referred  to  the  mid- 
'"  account  of  the  fracture  of  the  adjacent  bone  and  a  rupture  of  the 
ane,  then  naturally  bone  conduction  was  greater  than  air 
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conduction;  later  when  the  perforation  of  the  tympanic  membrane  kai 
healed  and  when,  there  has  been  no  permanent  damage  ta  tiie  mechaniam  of 
the  middle  ear  conductivity,  then  bone  conduction  equals  air  eondtietion-aiid 
the  acuity  of  hearing  increases,  until  finally  within  a  period  of  montfas  air 
conduction  is  again  normally  greater  than  bone  conduction  and  the  impabi- 
mcnt  of  the  infected  ear  can  only  be  ascertained  by  moat  carefnl  testiL 
Unfortunately,  however,  this  happy  result  does  not  always  occur,  but  it  tendi 
to  occur  in  all  of  these  patients  in  whom  the  auditory  nerve  itself  is  not 
damaged  and  where  the  anatomy  of  the  middle  ear  has  not  been  petmMr 
nently  impaired. 

The  profuse  bleeding  from  the  right  external  auditory  canal  throng  a 
torn  right  tympanic  membrane  as  the  result  of  the  fracture  of  the  aknllt 
and  particularly  of  the  petrous  portion  of  the  right  temporal  bone,  made  it 
possible  for  a  large  amount  of  intracranial  ^'free"  hemorrhage  to  escape 
and  thus  a  sort  of  ** natural''  decompression  was  eflfected,  in  that  the  intrfr- 
cranial  pressure  was  thus  lessened  and  possibly  of  sufficient  amount  to 
permit  the  absorption  of  the  remaining  intracranial  hemorrhage  and  eeiebral 
edema  by  natural  means,  and  thus  the  mechanical  relief  by  means  of  a  sob- 
temporal  decompression  and  drainage  was  avoided.  The  danger  of  infectkm 
extending  in  these  cases  through  the  lacerated  tympanic  membrane  and  then 
intraeranially  through  the  line  of  fracture  is  to  be  feared,  chiefly  when 
attempts  are  made  to  *' clean"  the  external  auditory  canal  by  ** wiping"  it 
out,  syringing  and  other  such  meddlesome  procedures ;  naturally,  if  the  dis- 
charge of  blood  or  of  cerebrospinal  fluid  should  continue  longer  than  48 
hours,  then  the  danger  of  an  ascending  infection  with  resulting  meningitis 
becomes  proportionally  greater.  The  best  treatment  for  this  condition  is 
absolute  quiet  in  bed,  vigorous  catharsis  and  the  application  loosely  of  sterile 
gauze  pads  changed  frequently,  to  the  entire  lobe  of  the  ear;  it  is  indeed 
rare  for  an  ascending  infection  and  meningitis  to  occur  in  these  patients  if 
the  treatment  as  outlined  above  is  carried  out. 

Lumbar  punctures  were  not  utilized  therapeutically  more  than  once  for 
this  patient  because  the  severe  headache  was  immediately  lessened  following 
the  lumbar  puncture  and  withdrawal  of  15  c.c.  of  clear  cerebrospinal  flnid, 
and  as  the  mild  signs  of  an  increased  intracranial  pressure  subsided,  a 
second  lumbar  puncture  to  lower  still  more  the  intracranial  pressure  was 
not  considered  necessarj\  It  is  unusual,  however,  for  the  severe  headache  of 
these  patients  to  be  permanently  lessened  by  merely  one  lumbar  puncture. 

Although  a  large  amount  of  blood  was  discharged  from  the  right  ear  and 
presumably  coming  from  the  intracranial  cavity,  yet  both  lumbar  punctures 
contained  only  clear  cerebrospinal  fluid  so  that  either  all  of  the  **free" 
subdural  or  subarachnoid  hemorrhage  had  escaped  through  the  ear,  which 
is  very  improbable,  or  the  intracranial  **free"  blood  had  not  passed  down- 
ward into  the  spinal  canal,  and  this  latter  explanation  is  more  likely.  It  is 
possible,  however,  that  the  blood  escaping  from  the  ear  did  not  come  throng^ 
the  line  of  fracture  opening  into  the  ear  but  that  it  was  due  to  a  local 
injury  of  the  tympanic  membrane  itself;  the  amount  of  blood,  however, 
was  rather  large  for  a  mere  local  injury  to  the  ear,  but  as  no  cerebrospinal 
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fluid  was  observed  in  the  bloody  discharge,  it  cannot  be  definitely  stated  that 
this  blood  came  from  the  intracranial  cavity. 

Case  18. — Fracture  of  base  of  the  skull;  signs  of  a  mild  increase  of 
the  intracranial  pressure.    No  operation.    Excellent  recovery. 

No.  911. — Annie.    Seventy  years.    White.    Widow.    Maid.    Ireland. 

Admitted  October  19,  1917,  Polyclinic  Hospital. 

Discharged  November  13,  1917 — 25  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness, — Patient  was  hit  by  a  trolley  car  and  dragged  by  its 
front  fender;  unconscious;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (40  minutes  after  injury). — Tempera- 
ture, 98.2°;  pulse,  92;  respiration,  28;  blood-pressure,  120.  An  old  but 
hardy  woman ;  unconscious.  Fracture  of  outer  third  of  left  clavicle.  Bleed- 
ing from  the  left  ear;  no  cerebrospinal  fluid  observed.  Paralysis  of  left 
side  of  face  (peripheral  type).  No  convulsive  movements  or  twitchings. 
Pupils  equal  but  react  sluggishly.  Reflexes — knee-jerks  increased  but  equal ; 
no  Babinski;  abdominal  reflexes  absent.  Fundi — opacities  of  both  cornea 
prevents  an  accurate  examination.  Lumbar  puncture — cerebrospinal  fluid 
clear  and  under  normal  pressure  (9  mm.).  Urine — slight  trace  of  albumen ; 
otherwise  negative. 

Treatment. — Expectant  palliative ;  appropriate  position  and  dressing  for 
fracture  of  the  clavicle. 

Examination  (20  hours  after  admission). — Temperature,  99.2^;  pulse, 
82 ;  respiration,  22 ;  blood-pressure,  138.  Semiconscious  but  can  be  aroused 
by  speaking  loudly  to  her.  Multiple  bruises  over  body.  Bleeding  from  left 
ear  has  ceased ;  otoscopic  examination  reveals  a  large  laceration  of  posterior 
portion  of  the  left  drum;  extensive  left  mastoid  ecchymosis.  Weakness 
of  left  side  of  face  less  marked.  Pupils  equal  and  react  normally.  Re- 
flexes active  and  equal ;  no  Babinski ;  abdominal  reflexes  obtained  with  diffi- 
culty. Fundi — retinal  veins  dilated  slightly  but  no  edema  about  the  optic 
disks,  which  are  rather  pale.  X-ray  (Doctor  0.  W.  Welton)  ** shows  fracture 
of  the  squamous  portion  of  the  left  temporal  bone  extending  to  the  base 
and  involving  the  left  auditory-  canal' '  (Fig.  56). 

Examination  (7  days  after  admission). — Temperature,  99.4^  ;  pulse,  74; 
respiration,  20;  blood-pressure,  144.  Excellent  improvement.  Patient  com- 
plains of  general  weakness  and  slight  frontal  headache;  general  stiffness 
all  over.  Left  mastoid  ecchj-mosis  gradually  fading.  Difficult  to  elicit  weak- 
ness of  left  side  of  face  by  special  tests.  Reflexes  exaggerated  but  e(|ual ;  no 
Babinski;  abdominal  reflexes  sluggish  but  equal.  Fundi — no  definite  blur- 
ring of  optic  disk  margins. 

Examination  at  discharge  (November  13,  1917 — 25  days  after  admis- 
sion).— **I  shall  never  get  over  the  shock  of  the  injury;  I  feel  weak  all 
over.''  No  complaints  of  headache.  No  facial  weakness  can  bo  elicited. 
Reflexes  active  but  otherwise  negative.  Fundi  negative.  Hearinpr — loft 
ear  impaired — ^bone  conduction  beinjj  greater  than  air  conduction. 

Last  Examination  (August  21.  1918 — 9  months  after  injury). — No  com- 
plaints referable  to  injur>%  still  feels  weak  in  lejrs  and  i>ack.     No  paralysis 
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of  face.    R<?flexes  negative.    Fundi  negative.    Hearing— left  ear  less  acate 
than  right;  bone  conduction,  however,  only  equals  air  conductioiL 

Remarks. — The  paralysis  of  the  left  side  of  the  face,  which  was  of  the 
peripheral  type  in  that  the  left  forehead  muscles  were  involved,  and  the 
early  disappearance  of  this  facial  weakness,  are  indicative  of  merely  an  ed^ 
matous  compression  of  the  facial  nerve  in  its  bony  aqueduct  in  the  petrous 
portion  about  the  middle  ear — the  usual  site  for  peripheral  lesions  of  the 
facial  nerve;  in  these  traumatic  cases  when  the  skull  has  been  fractured,  a 
complete  tear  of  the  facial  nerve  is  always  to  be  feared,  but  this  unfortunate 
complication  occurs  in  only  a  small  percentage  of  patients  in  whom  there 
is  a  peripheral  facial  paralysis,  because  it  is  usually  one  of  temporary  dura- 
tion in  that  it  results  from  an  edematous  swelling  of  the  nerve  within  ita 
hoiiy  canal.  If  the  facial  nerve,  however,  should  be  torn  in  these  patients, 
and  the  facial  paralysis  may  be  considered  permanent  if  no  improvement 

has  occurred  within  one  year 
I  .^iir^^^H^^^^  following  the  injury',  then  a 

r  ^^^^^2^^^^^^^^^^^  peripheral    anastomosis    of 

[        ^^^^^^^^^^^^^^^^^  the 

end  of  the  ipsolateral  hypo- 
glossal nerve  to  the  distal  cut 
end  of  the  facial  nerve  as  it 
emerges  from  the  stylo-mas- 
toid  foramen  should  be  con- 
sidered before  the  atrophy  of 
the  facial  muscles  and  their 
resulting  contractures  should 
become  extreme;  this  opera- 
tion of  anastomosis  is  techni- 
cally difficult  but  of  little 
risk  to  the  patient,  and  it 
causes  no  facial  difigure- 
ment.^  The  clear  eerebro- 
s])inal  fluid  at  lumbar  puncture  and  yet  a  fracture  of  the  skull  being  present 
is  an  interestinfr  but  a  rather  common  observation. 

This  patient  has  made  an  excellent  recovery  when  you  consider  her  age 
of  seventy  years,  and  yet  she  was  in  unusually  good  physical  condition, 
so  that  she  could  withstand  both  the  shock  of  such  a  severe  injury  and 
its  ]iressure  effects  remarkably  well ;  the  absence  of  alcohol  and  cardio-renal 
disens(»  was  a  most  important  factor  in  her  ultimate  recovery. 

The  otoscopic  examination  is  a  very  valuable  diagnostic  aid  in  cranial 
injuries:  although  in  many  patients  there  may  be  no  escape  of  blood  and 
cerebrospinal  fluid  from  the  ear,  j^et  the  presence  of  free  blood  within  the 
middle  ear,  as  shown  by  a  bluish  tympanic  membrane,  and  also  possibly 
the  presence  of  cerebrospinal  fluid,  would  indicate  a  fracture  of  the  adjacent 
bone,  even  in  the  absence  of  a  laceration  of  the  t.ATupanic  membrane,  which 
usually  results  and  thus  permits  the  escape  of  blood  and  cerebrospinal  fluid 
from  the  external  auditory  canal.  The  impairment  of  hearing  of  these 
*Tlie  operative  troatinont  of  clironic  peripheral  facial  paralysis.  J.A.MA,,  ^fay  11,  1918. 


F'lc.  .'><». — Linear  fracture  of  left  s'luarnous  bone  extending 
into  Ifft  iiiidiile  ear  with  a  rupture  nf  the  left  tyninaiiie  mem- 
brane. The  mild  increase  of  intracranial  pressure  le.Nsenwl  by 
the  expectant  palliative  treatment.      F^xcellent   recovery. 
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patients  might  be  lessened  earlit^r  and  their  uitimate  recovery  assured  with 
mort*  confidenee  if  a  paracentesis  of  the  tympanic  membrane  m  performed 
and  the  drainage  of  this  blood  thus  made  possible;  the  organisation  of  this 
blood-clot  in  the  middle  ear  must  cause  a  definite  impairment  of  hearing — 
possibly  not  sufficient  for  the  patient  to  be  conscious  of  it.  The  danger  of  a 
possible  infection  extending  through  the  punctured  tympanic  membrane 
must  be  remembered^  but  the  risk  is  so  slight  with  proper  precautions  of 
asepsis  and  after-treatment  that  it  is  more  a  question  of  obtaining  the 
greatest  recovery  of  hearing  possible  rather  than  the  fear  of  a  possible 
complication  of  infection  (unless  conditions  are  not  the  best  and  then  the 
paracentesis  should  not  be  performed ), 

Ecchyraosis  of  the  mastoid  area  not  due  to  a  direct  local  injury  is  much 
stronger  e\idence  of  an  adjacent  fracture  of  the  skull  than  the  presence 
of  subconjunctival  hemorrhage,  which  occurs  very  frequently  without  a  frac- 
ture of  the  adjacent  bones  and  is  due  to  a  rupture  of  one  of  the  many 
subconjunctival  vessels.  The  absence  of  a  fracture  of  the  skull,  and  par- 
ticnlarly  of  the  base,  merely  because  the  X-ray  pictures  are  negative,  natur- 
ally cannot  be  definitely  stated,  and  in  this  patient,  especially  when  there  arc 
signs  indicative  of  a  fracture  of  the  skull  such  as  a  definite  left  mastoid 
ecehymosis,  **free"  blood  in  the  left  middle  ear  and  also  free  blood  in  the 
cerebrospinal  fluid  at  lumbar  puncture^these  facts  would  tend  to  point  to 
a  fracture  of  the  skull  and  especially  the  base  of  the  skull  in  the  region  of 
the  left  petrous  bone — the  X-ray  seldom  revealing  lines  of  fracture  of  the 
base  and  in  this  particular  area. 

Case  19.^ — Fracture  of  base  of  skull;  signs  of  a  mild  increase  of  intra- 
cranial pressure.    No  operation.     Excellent  recovery. 

No.  722, — Patrick.  Forty-five  years.  White.  Single.  Kitchen-man. 
Ireland. 

Admitted  November  8,  1016,  Polyclinic  IIospitaL 

Discharged  November  2'^,  U)l(> — 15  days  after  injury. 

Familij  hisiory  net^ative. 

Personal  khtorif  negative, 

Prescfit  IlbifSii.—WhWe  at  work  in  the  hotel,  patient  fell  into  the  elevator 
shaft;  apparently  no  loss  of  consciousness;  brouj^ht  to  the  hospital  in 
the  ambulance. 

Ejaminaiion  upon  admission  (75  minutes  after  injury ).^ — Tempera- 
ture, 98.4'^  ;  pulse,  72 ;  respiration,  20 ;  blood- pressure,  142,  Conscious  but 
drowsy  and  stuporous.  Profuse  bleeding  from  rv^it  car — ^mingled  with 
cerebrospinal  fluid;  right  mastoid  ecchymosis.  Right  facial  paralysis  of 
the  peripheral  type.  Pupils  espial  and  react  normally.  Reflexes — knee- 
jerks  active  but  equal ;  no  ankle  clonus  nor  Babinski ;  abdominai  reflexes 
depressed  but  equal.  Fundi  negative.  Lumbar  puncture — blood-tinged 
cerebrospinal  fluid  under  normal  pressure  (approximately  D  mm.). 

T regiment, — Expectant  palliative. 

Eraminotion  (30  hours  after  admission). — Teui[>erature,  99.8^;  pulse, 
74;  respiration,  20;  blood-pressure,  144.  Perfectly  conscious;  eomiilains  of 
severe  frontal  and  occipital  headache.  Scanty  straw-colored  discharge  frnui 
right  ear  (approximately  4  drops  per  minute)  ;  right  mastoid  area  very 
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ecchvmotie  and  boggy.  Eight  facial  paralysis  persists.  Pupils  equal  and  react 
noniially.  KMexes  active  but  otherwise  negative.  Fundi— slight  dilatation  of 
retinal  veins;  lower  quadrant  of  nasal  margins  of  optic  disks  indistinct. 
X-ray  (Doctor  W.  H.  Stewart) — **no  fracture  of  the  skull  observed/' 

Examination  (4  days  after  admission). — Temperature,  99"^;  pulse,  76 j 
respiration,  18;  blood -pressure,  144,  No  complaints  except  for  dull  aching 
headache;  *'ears  stopped  and  then  my  head  began  to  aehe.*'  Straw-'colored 
discharge  from  right  ear  has  ceased;  otoscopic  examination  reveals  small 
laceration  of  the  posterior  lower  quadrant  of  the  right  t\Tnpanie  membrane; 
left  car  negative.  Right  facial  paralysis  remains  the  same.  Reflexes  active 
but  otherwise  equal.  Fundi — retinal  veins  enlarged ;  distinct  edematous 
blurring  along  the  nasal  margins  of  both  optic  disks.    Lumbar  puncture — 

clear  cerebrospinal  fluid  under  a  slightly  in- 
creased pressure  (approximately  11  mm.)  ;  15  ex. 
withdrawn  slowly  for  therapeutic  effect. 

Treatment. — Expectant  palliative  continued; 
massage  and  galvanism  for  the  right  facial  muscles. 
Exumination  at  discharge  (15  days  after  ad- 
mission).— Temperature,  98. 6"^  j  pulse,  70  ;  respira- 
tion, 18 ;  blood-pressure,  142.  Complains  of  slight 
frontal  hcadaehe  **in  the  eyes' V;  otherwise  nega- 
tive. No  dischiirge  from  right  ear;  right  mastoid 
area  still  slightly  discolored.  Hearing  impaired  in 
right  ear;  bone  coniluction  greater  than  air  con- 
duction. Reflexes  active  but  otherwise  negative. 
Fundi—retinal  veins  slightly  erdarged  but  the 
nasal  margins  of  the  optic  disks  are  now  clear, 
liigiit  facial  paralysis  is  much  improved;  patient 
can  close  the  right  eye  and  wrinkle  forehead 
slightly   (Fig.  57)- 

Ejamiiwfion  (September  20,  1917^10  months 
after  injury), — ^'^Wrll  as  ever/'  except  for  a  slight  dizziness  when  stooping. 
Reflexes  active  b\it  otherwise  negative.  Fundi  negative.  Hearing — right 
i*ar  impaired;  bone  cnnductiou  slightly  greater  than  air  conduction.  No 
right  faciul  weakness  can  be  elicited. 

Last  Ej'aminatioH  [July  llf),  1918 — 20  months  after  injury). — No  com- 
plaints except  apparently  an  increasing  alcoholism.  Reflexes  negative. 
Fundi  negative.  Hearing — right  car  still  impaired;  bone  conduction  still 
greater  than  air  eoruluction.     Facial  musculature  nurmaL 

Eemarks. — Although  the  X-ray  picture  did  not  reveal  a  line  of  fracture 
(and  it  rarely  docs  when  the  fracture  is  limited  to  the  base  of  the  skull, 
and  particularly  of  the  middle  fossa),  yet  there  must  have  been  a  fracture  of 
tlie  skull  lierausc  ccrebr<js]iiniil  fluid  csraj>cd  tbroutrh  the  lacerated  right 
t>Tnpanic  membrane  and  emerged  at  the  right  auditory  meatus. 

The  presence  of  blood  in  the  cerebrospinal  fluid  is  merely  an  indication 
that  the  cranial  injury  has  causi^d  **frre*'  blood  to  escape  into  thr 
arachnoid  and  sululural  spaces — particularly  the  former: 
not  true,  however,  because  clear  cen^irospiual  flui' 


Fig.  57. — Right  facial  par- 
eeb  f  ol  1 1 1  w]  ng  a  c  i « tri  [ 4ot  i"  ri  fth  t 
far-lid  pjiralyeis  of  tJit"  peniih- 
erat  type  antl  njcwt  i>r+>balt)ly 
tlu(J  to  an  e<U?nnihhUs  compre*- 
fliunuf  the  right  furial  nerve  in 
ita  bony  cunal  adjat-MJl  to  the 
middle  oar.     Rutin?  recovery. 
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lumbar  puncture  in  patients  having  a  large  amount  of  **free''  hemorrhage^ 
both  subarachnoid  and  subdurally.  A  fracture  of  the  skull  may  be  present 
or  not — the  intracranial  hemorrhage  is  not  dependent  upon  whether  a 
fracture  of  the  skull  is  present  or  not.  It  would  seem  to  be  unusual,  how- 
ever, for  an  extensive  fracture  of  the  skull  to  occur,  and  especially  of  the 
base  of  the  skull  to  which  the  dura  is  adherent,  without  causing  some  *  *  free '  ^ 
blood  to  escape  into  the  subdural  or  subarachnoid  spaces  due  to  a  rupture 
of  one  or  more  small  vessels ;  if  of  small  amount,  this  bleeding  is  of  little 
importance  clinically,  as  it  can  be  absorbed  by  ** natural''  means,  and  it 
is  only  when  it  is  associated  with  a  marked  cerebral  edema  or  when  the 
hemorrhage  itself  is  of  large  amount,  that  the  signs  of  a  marked  increase 
of  the  intracranial  pressure  necessitates  a  mechanical  relief  of  this  intra- 
cranial pressure  by  means  of  the  subtemporal  decompression  and  drainage. 

The  statement  and  excellent  observation  of  the  patient  that  **  ears  stopped 
and  then  my  head  began  to  ache"  are  most  interestinpr  and  undoubtedly 
correct,  because  the  escape  of  blood  and  of  cerebrospinal  fluid  from  the 
right  ear  permitted  a  lessening  of  the  intracranial  pressure  and  thus  no 
severe  headache  occurred,  but  when  this  exit  for  the  cerebrospinal  fluid 
became  blocked,  then  the  intracranial  pressure  increased  until  the  patient 
had  definite  pain  throughout  the  head  as  a  result  of  this  increased  intra- 
cranial pressure  expanding  and  stretching  the  dura.  It  was  for  this  reason 
that  a  second  lumbar  puncture  was  performed  and  15  c.c.  of  cerebrospinal 
fluid  removed,  and  by  thus  again  lessening  the  increased  intracranial  prf»s- 
sure,  the  headache  was  relieved  for  a  period  of  almost  8  hours. 

If  it  were  not  for  the  danger  of  infection  extending  through  the  lacerated 
tympanic  membrane  and  then  intracranially  through  the  line  of  fracture 
with  a  resulting  purulent  meningitis,  it  would  always  be  advisable  for  thff 
discharge  of  cerebrospinal  fluid  through  the  ear  to  continue  for  a  number 
of  days  until  any  increase  of  the  intracranial  pressure  would  be  entirely 
relieved;  such  drainage  afforded  by  the  escape  of  a  large  amount  of  the 
cerebrospinal  fluid  and  of  the  intracranial  hemorrhage  would  obviatr;  the 
necessity  of  cranial  operations  upon  these  patients  in  all  but  the  mmt 
severe  and  extreme  conditions.  On  account  of  this  danger  of  infection,  if 
the  discharge  of  blood  and  particularly  of  cf*rpbrf>spinal  fluid  has  continued 
longer  than  48  hours,  it  Is  frequently  advisable  to  perform  repeated  lumbar 
punctures  daUy  and  15-20  c.c.  slowly  removed  each  time,  in  order  by  this 
means  of  drainage  to  lessen  the  increased  intracranial  pressure  and  thus 
permit  the  opening  in  the  line  of  fracture  through  the  ear  to  become  closed 
and  thereby  lessening  the  danger  of  infection  through  that  channel. 

The  right  facial  paralysis  of  the  peripheral  type  ^as  indicated  by  the 
muscles  of  the  right  half  of  the  forehead  being  involved;  was  most  probably 
due  to  an  edematous  compression  of  the  right  facial  ner\-^'  itvlf  in  th^-  Ufuy 
aqueduct  adjacent  to  the  riprht  t>-mpanum  :  its  complete  r^^ov^ry  of  f  jr.-^-^ion 
would  confirm  this  belief-  This  typ^  of  erlematous  r^mpr^Tion  of  *]j'  fn^'i^l 
nerve  is  the  most  common  form  followinjr  eranial  ir.;  .r.*'-.  I*  :^  ra.--  for  *r.^ 
I  nerve  to  be  completely  severed  a^  the  n*  li*  of  *K*r  i^^^  ^^'  *r^^-*-r«- 
'mf^  the  bony  canal  of  th^  facial  n^rve. 

•Aente  «cvere  brain   injur:/  a-*^/r!^*-'i   v..-?.   ::.:.]  .--zr.-    -. 
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iDcreased  mtra<;ranial  prexssure  and  a  pos^sible  fracture  of  the  base  of  the 
skull  No  operation.  Symptoms  and  signs  persisting  for  one  year  and  then 
^n  excellent  recovery. 

No,  056.— Harriet.  Forty-eight  years.  White.  Married,  Housework,  IJ.  S. 

Admitted  June  9,  1913/White  Plains  Hospital.  CouHultation  June  11, 
1913 — 2  days  after  injury.    Referred  by  Doctor  G.  S.  Amsden,  White  Plains. 

Discharged  July  18,  1913 — 39  days  after  injury. 

Family  history  negative, 

Fersonal  history  negative. 

Present  Illness. — While  driving  an  automobile,  patient  had  a  collision, 
throwing  her  from  the  car  and  striking  her  head  against  the  ground; 
immediate  loss  of  consciousness;  taken  to  the  hospital  in  the  automobile 
where,  upon  admission  (30  minutes  later),  the  temperature  was  100,  pulse 
90  and  respiration  24;  there  was  no  bleeding  from  nose,  mouth  or  ears; 
knee-jerks  were  much  exaggerated  but  equal,  and  there  was  present  a 
double  Babinski. 

Trcatment.^Expectnnt  palliative. 

Consultation  with  Doctor  Amsden  on  June  11,  1913 — 2  days  after  in- 
jury.— Temperature,  99.8'^;  pulse,  94;  respiration,  22;  blood-pressure^  146. 
Well-nourished  and  developed.  Unennscious,  but  could  be  roused  by  firm 
supra-orbital  pressure,  although  unable  to  reply  to  questions.  No  paralyses 
elicited.  Right  sMbeonjunetival  hemorrhage,  right  orlntal  and  right  mastoid 
eechymoses;  no  clotted  blood  tu  nares  or  external  auditory  canals.  Pupils 
equal  and  react  normally.  Reflexes — patellar  exaggerated,  left  possibly 
greater  than  right ;  no  ankle  clonus  but  I ?f  t  Bal>inski ;  abdominal  reflexes 
not  obtained  (abdonuual  wall  being  rather  fat  and  pendulous).  Fundi^ — 
retinal  veins  dilated ;  nasal  halves  of  both  optic  disks  blurred  by  edema, 
right  possibly  more  than  left.  Lumbar  puncture— blood-tinged  cerebro- 
spinal fluid  under  increased  pressure  {approximately  15  mm.). 

Treaimoitr — Tlie  following  note  was  ma<le  by  me  and  attached  at  that 
time  to  the  history  of  the  patient:  ''As  it  seems  that  the  condition  of  the 
patient  is  improving,  especially  the  unconsciousness,  which  was  becoming 
lighter — more  of  a  comatose  condition,  I  dc)  not  urge  an  immediate  decom- 
]>ressio!K  alth<>uL''h  I  et^nsider  it  advisalile — not  for  fear  the  patient  will  die, 
but  rather  to  avoid  post4raumatie  conditions."  It  was  decided  to  await 
developments.     Usual  expectant  palliative  treatment. 

Consultation  with  Doctor  Amsden  {June  14,  1913 — 5  days  after  injury). 
-—Temperature,  99 ' ;  pulse,  84  ;  respiration,  22  ;  blood-pressure,  140.  Patient 
IS  now  conscioHs^complaining  of  severe  headache.  Marked  paraphasia— 
sensory  as  well  as  motor.  Pupils  equal  and  react  normally.  Reflexes — 
patellar  exaggerated,  left  po.ssibly  greater  than  right;  no  ankle  clonus  and 
the  left  Babinski  is  now  easily  exhausted;  alnhmunal  reflexes  cannot  be 
obtained.  P^undi— retinal  veins  dilated ;  nasal  halves  of  both  optic  disks 
blurred  as  at  preceding  examination. 

Treat tiifnt, — Expectant  palliative.  Patient  made  a  gradual  recovery; 
complained  of  dull  persistent  beadaehe.  Paraphasia  continued  for  2  weeks; 
amnesia  present  for  20  days  and  then  gra<lnallv  improved.  Patient  easily 
fatigued  and  di.strcssed  by  any  noise.     Poor  meniorv  ff^r  proper  names  per- 
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sisted  after  discharge  on  the  thirty -einth  day  following  injury ;  at  that  time, 
the  reflexes  were  iriureased  but  equal  and  there  was  no  Babinski  present. 

Ej-aminafwn  (January'  1,  1914 — almost  7  months  after  injury). — A 
definite  improvement  has  oeeurred;  it  is  only  when  tired  that  patient 
complains  of  discomfort  in  the  head— a  sense  of  pressure;  occasional  spells 
of  dizziness;  restlessness  with  insomnia  at  times.  Rareh'  perseveration  111 
the  use  of  words.  Memory  for  proper  names  still  impaired.  No  marked 
changes  in  temperament — possibly  more  irritable.  Slight  tremor,  with  mild 
ataxia,  of  both  hands,  especiatly  the  left;  tendency  to  positive  Romberg, 
Pupils  equal  and  react  normally.  Reflexes —  jyatellar  active  but  equal; 
no  ankle  clonus  nor  Babinski,  Fundi^retinal  veins  not  abnormally  dilated, 
although  the  vessel  walls  appear  slightly  thickened ;  slight  haziness  about 
nasal  margins  of  both  optic  disks  which  are  rather  pale ;  both  physiological 
cups  are  shallow^  from  new^  tissue  formation. 

Examinatwn  (June  1,  1914—12  months  after  injury). — Patient  still 
complains  of  heaviness  and  fulness  in  the  head,  especially  upon  exertion  or 
when  fatigued.  No  definite  changes  in  personality ;  memory  for  recent 
events  not  so  good  as  before  the  injury;  slight  paraphasia  at  times^ — fre- 
quently unable  to  use  weIl-kno\\ii  words.  Pupils  equal  and  react  normally. 
Reflexes — ^patellar  very  active  but  equal;  no  ankle  clonus  nor  Babinski, 
Fundi  same  as  at  preceding  examination.  No  impairment  of  vision  other 
than  a  subjective  blurring  and  haziness.  The  following  note  w^as  made  by 
me  at  this  time  upon  the  patient's  history:  '*It  will  be  most  interesting  to 
observe  this  patient  for  a  number  of  years  in  order  to  ascertain  the  per- 
manent impairment  j  she  may  entirely  ret^over  and  yet  it  would  be  surprising 
if  she  did  so;  post-traumatic  conditions  in  this  type  of  patient  are  most 
persistent.  I  now^  fee!  that  I  should  have  advised  a  cranial  decompression 
at  my  first  examination  more  vigorously  than  I  did ;  in  my  opinion,  it  would 
have  been  the  safer  procedure.'' 

Examination  (September  20,  1915 — 27  months  after  injury). — During 
the  past  year  patient  has  made  such  a  marked  improvement  that  she  may  be 
considered  as  practically  w^41 ;  no  longer  has  headaches,  and  it  is  rare  for 
her  to  have  even  a  feeling  of  fulness  in  the  head.  The  memory  has  become 
more  normal  and  there  is  no  longer  a  paraphasia.  In  almost  every  way, 
patient  is  the  same  as  before  the  injury.  Reflexes  active  hut  otherwise 
negative.  Fundi— retinal  veins  of  normal  size,  although  their  walls  are 
thickened  by  new  tissue  formation ;  no  edematous  blurring  of  details  of 
optic  disks;  new  tissue  formation  naturally  persists. 

Last  Report  (September  22,  1918—63  months  after  injury). — Husband 
states  that  patient  is  a  well  woman  *Mn  every  way'*;  no  complaints  except 
for  an  occasional  dull  headache;  no  change  of  personality  and  no  emo- 
tional impairment.    No  diffieulty  of  speech  and  memory  is  now  excelh^nt. 

Remarks. — ^This  has  been  a  most  interesting  case  to  follow  in  that  at  the 
time  of  the  injury  and  during  the  first  year  following  it,  it  appenred 
that  the  patient  was  not  going  to  regain  her  former  good  health  as  before 
the  injury;  the  persistence  of  the  signs  of  a  mild  increase  of  the  intracranial 
pressure  for  the  period  of  one  year  following  the  injury  made  me  feel  at* 
the  time  thnt  the  condition  would  probably  be  a  permHuent  one.  Tbe  rapid 
I A 
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improvemetit  mcntiilly,  emotionally  aiitl  physicallyj  following  the  adjust- 
ment of  a  slight  domestic  annoyance  was,  1  believe,  a  definite  factor  ia 
causing  this  marked  improvement  to  occur. 

It  would  st^em  that  this  patient  had  had  a  chronic  cerebral  edema  asso- 
ciated with  a  mild  intracranial  hemorrhage — there  being  no  fracture  of  tJie 
skull  demonstrated,  although  it  may  have  been  prenent,  and  that  the  perioii 
of  time  necessary  for  the  cerebral  edema  to  be  absorbed  was  in  this  patient 
a  little  over  one  year;  a  rigid  and  strict  expectant  palliative  treatment  was 
adminifitered  throughout  her  convalescenee,  and  I  believe  that  this  careful 
medical  sn  per  vision  was  an  important  factor  in  her  ultimate  recovery.  In 
many  respects  the  post-trauraatie  history  of  this  patient  is  unusual,  for  it  in 
most  rare  for  patients  to  recover  ultimately  so  well  after  their  sTmptonis 
and  signs  have  persisted  for  a  period  of  one  year  after  the  injury;  it  is 
for  this  reason  that  I  still  feel  that  it  is  the  safer  procedure  to  perform  a 
subtemporal  deeompres-sion  upon  patients  similarly  aifected  as  this  patient, 
for  the  risk  of  the  operation  is  slight  compared  with  the  great  danger  of  the 
many  post-traumatic  complications,  and  even  if  an  occasional  patient, 
just  as  this  patient,  should  make  an  ext-ellcnt  recovery  even  if  the  operation 
to  relieve  the  inereast^d  intracranial  pressure  had  not  been  performed,  yet 
the  risk  to  which  the  majority  of  the-se  patients  would  be  exposed  (and  I 
believe  the  average  wtuild  be  as  high  as  9  out  of  10)  is  a  far  greater  danger 
than  the  slight  risk  of  the  operation  itself,  and  the  benefit  following  the 
operation  would  he  immtxliatr,  wfiereas  even  in  the  neeasional  fortunate 
patient  of  this  type  who  finally  recovers  the  former  goful  health  without  au 
operation^  the  period  of  time  necessary  for  the  convalescence  is  usnally  the 
same  as  for  this  patient — an  average  of  12  months. 

b.  Doubtful  ^ecoverJ^ 

Case  2L — Fracture  of  base  of  skull;  signs  of  a  mild  increase  of  the 
intracranial  pressnre.  No  operation;  repeated  lumbar  punctures.  Doubt- 
ful recovery. 

No.  181. — Matilda.  Sixty-seven  years.  White.  Single.  Retired  school 
teacher.    U.  S. 

Admitted  March  11,  lfll5»  Polyclinic  Hospital.  Referred  by  Doctor 
W.  A.  Serrton. 

Discharged  April  6,  1915 — 26  days  after  injury. 

FamlJtf  Jfistortj  negative. 

Persona!  hisfortf  negatives  always  well  and  strong. 

Preftfnt  lU^ivss. — On  night  before  admission,  patient  fell  down  a  flight 
of  stairs  while  chasinsr  a  burglar;  has  been  nneouseious  since  the  accident; 
brought  to  the  hospital  in  the  ambulance. 

EjcaiiutiaiiOfi  uyHm  adjriission  (18  hours  after  injury). — Temperature, 
9f).4° ;  pulse,  SS;  respiration,  28;  blood-pressure,  148.  Patient  could  be 
roused  to  seniieonseiousness  at  intervals;  eonld  not  talk  intelligibly;  did 
not  recognize  surronndings;  feudeney  to  drawl,  rhyme  and  whine  what 
words  she  spoke,  such  as  die.  try,  by,  etc.  Nothing  she  said  had  any  sense, 
but  upon  being  aroused  the  sensiitiou  of  stimulation  would  apparently  cause 
her  to  rhyme  other  words ;  the  sensation  of  mtiisture  following  the  expelling  of 
an  enema  caused  her  to  say  *'I  am  wet.''  and  iiumediately  after  to  make 
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another  sentence  of  uo  particular  meaning-,  but  of  the  same  length,  and  all 
ending  with  a  word  rhyming  with  wet,  as  bet,  let,  set,  etc.  Well-developed 
and  nourished  for  her  age.  Laceration  of  about  3Vi»  inches  long  over  left 
occipito-parietal  region  extending  down  to  the  bone.  This  had  been  sutured 
and  drained  by  the  physician  who  had  attended  patient  immediately  after  the 
fall.  Blight  laceration  of  right  orbital  region  and  marked  cccb^nfuoses  about 
both  eyes;  left  eye  nearly  closed.  Clotted  blood  in  left  auditory  canal; 
marked  left  mastoid  ecehymosis;  otoseopic  examination  revealed  a  laceration 
of  the  left  ear  drum.  Lumbar  puncture — cerebrospinal  fluid  clear  and 
under  a  slightly  increased  pressure  (approximately  11  mm.).  X-ray 
(Dot-^tor  A.  J.  Quiuiby) — *'no  line  of  fraeture  to  be  ol>ser\^ed.''  Pupils 
equal  but  react  sluggishly.  No  facial  paralysis.  Reflexes — knee-jerks  equal 
and  not  much  exaggerated;  no  Oppenheim,  Gordon,  Babinski  or  ankle 
clonus;  abdominal  reflexes  not  obtained.  Eye  grounds  show  no  appreciable 
blurring;  retinal  vessels  of  normal  size. 

Treaimfr?^,— Expectant  palliative. 

Examination  (7  days  after  admission),— Temperature,  99"^;  pulse,  82 j 
respiratioTi,  26;  blood-pressure,  146.  Patient  has  remained  in  a  dazed  con- 
dition during  past  week;  very  delirious  at  times;  refust^d  all  medications 
and  screamed  loudly  at  all  attempts  to  aid  her.  At  end  of  this  time  she 
improved  somewhat  mentally;  recognized  her  brother  but  could  not  talk 
coherently;  cried  and  screamed  for  no  apparent  reason  and  talked  non- 
sense continually.  Reflexes  active  but  otherwise  nejrative.  Fundi — ^retinal 
veins  enlarged ;  otherwise  negative.  Repeat^-d  lumbar  punctures  upon  5 
siiccessive  days  allowed  each  time  20  c.c.  of  clear  cerebrospinal  fluid  to  drain 
off  under  slightly  increased  pressure;  the  patient  became  quieter  and  would 
even  sleep  within  an  hour  after  each  puncture.  During  the  following  week 
the  improvement  was  not  so  markrd ;  laceration  had  entirely  healed  per  pri- 
mani,  but  she  complained  of  pain  in  that  area  and  general  headache;  could 
read  and  at  times  talk  fairly  sensibly,  but  soon  would  rim  off  into  delirious 
chatter.  Physical  examination  was  practically  negative;  reflexes  active 
but  otherwise  negative.  Fundi — retinal  veins  slightly  enlarged  but  other- 
wise negative.  Lumbar  puncture  (15  days  after  admission) — cerebrospinal 
fluid  clear  but  rao  out  under  a  slightly  increased  pressure  (approximately 
11  mm.). 

Examination  at  discharge  (25  days  after  admission). — Temperature, 
9B,H°  ;  pulse,  80:  respiration,  24;  blood- pressure,  146.  Much  better  in  every 
way;  clearer  mentally  but  still  confused,  repeating,  *'I  must  go  to  the  school 
to  my  pupils"  and  **I  am  old  enough  to  be  your  mother  and  you  must  let 
me  go  to  the  school."  (Patient  has  not  taught  s<duiol  for  6  years.)  Persever- 
ation of  words  is  not  present  nor  any  motor  or  sensory  aplmsia,  but  a  sort 
of  ** senile  chatter"  and  a  childishness  which  were  not  present  before  the  head 
injurii'.    Reflexes  active  but  not  abnormal.     Fundi  negative. 

Ej-amirtathn  {August  24.  1917 — 28  months  after  injury).— Patient  has 
come  to  rae  repeatedly  for  examinatifms  during  the  past  2  years ;  very  much 
improve<l  mentally  anrl  emotionally^  although  never  having  as  normal  a 
mental  condition  as  before  the  injury.  Has  become  very  irritable  and  ^*very 
difficult  to  live  with/'    Reflexes  negrRtive.    Fundi  uegntive. 
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LfiHi  Hepori  (Deeember  12.  1919 — 56  niooths  after  injury). — Patient 
rcHidt'H  in  a  *'home  for  old  and  indii^ent  teachers/'  ''Possibly  more  irritable 
but  otherwise  very  much  as  before  the  injury/' 

Remarkn. — It  would  seem  in  this  patient  that  the  head  injury  produced 
an  acute  condition  of  **wet''  brain  so  that  this  condition,  associated  with 
her  apfC,  produced  the  mental  and  emotional  instability.  It  will  be  very 
inHtniftivc  and  important  tt)  obtain  a  poKt-niortem  examination  later. 

The  clotted  blood  in  the  left  auditory  canal  associated  with  a  laceration 
of  tbe  left  tyinfmnic  mcndu'anc  (as  revealed  by  otoscopic  examinations),  and 
the  distinct  (Tchynio.sis  of  the  left  raajstoid  area  would  indicate  a  fracture  of 
the  bane  nf  skull  in  the  retrion  of  the  petrous  portion  of  the  left  temporal  bone ; 
the  absence  of  blood  in  the  cerebrospinal  fluid  and  the  negative  rontgeno- 
^rnni  would  iiM  exclude  a  fracture  of  the  skull  from  being  present  in  this 
area  of  the  base  of  tlie  skidK 

It  was  interesting  to  observe  the  temporary  periods  of  relief,  both  of 
the  mild  delirium  and  genera!  restlessness,  following  each  of  the  lumbar 
piinetiires  and  removal  of  20  e.c.  of  cerebrospinal  Unid;  the  patient  would 
abn<jst  immediately  become  quiet  antl  within  one-half  hour  gradually  fall 
aHlcep;  this  restful  period  might  enntinue  for  4  to  8  hours,  when  upon 
awakening  tlie  patient  would  again  become  noisy  and  require  restraint.  This 
piTsistent  cerebral  edenui  was  undoubtedly  the  cause  of  her  mental  and  emo- 
tinunl  instability  tn  which  she  was  more  susceptible  on  account  of  her  age. 

Case  22. — Fracture  of  base  of  skull;  .signs  of  a  mild  increase  of 
intracranial  presstlrt^  No  operation;  repeated  lumbar  punctures.  Doubt- 
ful recovery. 

No.  170. — Ruber!,  Forty-two  yeai^.  White.  Married.  Laborer. 
Ireland, 

Admitted  August  2i\.  llUr>.  Polyclinic  H(^spital.  Referred  by  Doctor 
Atevandcr  Lyle, 

Discharged  Se]>tembcr  12.  inif) — 16  days  after  injury. 

Fiimiift  histi>ftf  negative. 

Prrsonttl  histarjf  negative. 

l*rfSfut  llhu\<s. — ^WhiK^  crossing  the  street,  patient  was  hit  by  an  automo- 
bile i  unconscious;  brought  to  ilu^  ht>spital  in  the  ambulance. 

h\nimhiotiiin  upon  admissii^n  \  \0  min\itcs  after  i n jury \— Tempera- 
tnn\  t*!,.*^"^  :  puls<\  S4 :  respiralion.  24:  blmxl-jiressure.  V^2,  Wei  I -developed 
and  nourished ;  unconseiouiii  and  in  shock.  Bh^eding  profusely  from  nose 
ami  both  ears;  no  mastoid  ecehnuosi^.  Pupils  equally  dilated  and  react 
to  light  sluggishly,  Ketlexcs  tliflieull  to  elicit,  but  no  ankle  clonus  nor 
Bnbinski;  abdoniiunl  retlexes  abs»>nt.    Fundi  negative, 

Tnatmc^f. — Kxpeetant  palliative. 

Kxitmihfttion  (10  hours  after  adraission). — Temperature,  TO.8® ;  palse, 
72;  n^spi ration,  IS;  bh>txl-pn\ssure.  142.  Uneonseiotis :  respiration  rather 
InlwrtHl.  Xasjd  bh^Hrnig  has  stt>p|Vil  hut  cerebrospinal  fluid  contiiiiies  to 
Irnk  from  both  ear&— the  left  mon*  profusselv;  marketl  left  mastoid  ecchy- 
ma^is.  Pupils^  equal  and  ri\nct  normally,  Reflexe?^  le^s  difficult  to  elieit; 
ix^ual ;  no  Babin^i :  aWominal  rt^flext^  not  obtained!.  Fundi — ^retinal  Tca» 
dilat*\i:  nasal  marein**  indistinct  and  blurnxi    T.umbar  punetnpe — blood- 
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tinned  cerebrospinal  tiuid  under  an  inereased  pressure  of  approximately 
12  mm.    X-ray  (Doctor  A.  J,  Quimby) — *'ik)  line  of  fracture  can  be  seen/' 

Treat  me  ni\ — Expoetant  palliative.  Repeated  lumbar  punctnre.s  were 
performed  daily  for  4  days,  when  patient  became  conscious ;  at  each  punc- 
ture 15-20  c.c,  of  blood-tinged  cerebrospinal  fluid  were  slowly  and  carefully 
removed ;  pressure  at  the  end  of  the  puncture  w^ould  frequently  be  less  than 
one-half  of  the  pressure  before  the  puncture. 

Examituttion  (6  dajs  after  admission). — Temperature,  100'^;  pulse,  70; 
respiration,  18;  blood-pressure,  144.  Conscious  and  complains  of  severe 
general  headache.  Xo  liloinl  nor  ctTel)rospinaI  fluid  tscapinir  from  the  cars; 
otoseopic  examination  reveals  a  bilateral  laceration  of  both  tympanic  mem- 
branes. Reflexes  markedly  exa«:gerated  but  equal;  no  Babinski;  abdom- 
inal reflexes  present  and  equal.  Fundi — considerable  dilatation  of  the 
retinal  veins;  edematous  blurring  of  the  nasal  margins  of  the  optic  disks. 

Examination  at  dischartzrc  (16  (hns  after  admission). — Temperature, 
98.6 "^ ;  pulse,  76;  respiration,  20;  blood-pressure,  146.  Conscious  and  no 
complaints,  except  for  a  dull  throbbing  headache  each  morning;  by  noon- 
time, the  headache  has  gone.  Hraring  impaired  aiid  referable  to  double 
middle  ear  involvement,  bone  conduction  being  greater  than  air  conduction. 
Keflexes  active  but  otherwise  negative.  Fundi— retinal  veins  still  enlarged 
and  the  nasal  margins  ot  both  optic  disks  arc  nut  yet  distinct. 

Exaniinaiion  (February  12,  1017 — 18  months  after  injury).— PaHent 
has  not  worked  since  the  injury  owijig  to  almost  daily  headaches,  early 
fatigue  and  general  lassitude :  sleeps  heavily  and  for  14  hours  at  a  time. 
Hearing  is  impaired  but  is  bf  tter  than  I]  months  ago.  Reflexes  active  but 
otherwise  negative.  Fundi— slight  dilatation  of  the  retinal  veins  and  also 
a  slight  but  distinct  blurring  of  the  nasal  margins  of  the  optic  disks.  Lum- 
bar puncture — clear  cerebrospinal  fluid  under  a  pressure  of  approximately 
10  ram. 

Trcafnient. — Light  diet;  daily  catharsis;  light  work  requiring  very 
little  physical  exertion,  but  sufficient  to  keep  patient's  mind  upon  his  work 
and  thus  tend  to  forget  himself  ami  tnnd)les. 

Last  ExitmittatwH  (August  2-i,  1918—36  months  after  injury).— Still 
complains  of  headache  though  not  so  severe  as  formerly;  is  ''working"  as 
a  night  watchman  in  an  oflice.  Rt ►flexes  active  but  otherwise  negative. 
Fundi — retinal  veins  slightly  dilated;  nasal  margins  practically  clear  and 
free  of  edematous  blurring.  Patient  refused  a  lumbar  puncture  to  lessen 
the  pressure  of  the  cen-brospinal  fluid. 

Remarks, — It  was  mistaken  judgment  not  to  have  advised  and  to  have 
performed  a  subtemporal  decompression  and  drainage  iipon  this  patient — 
not  only  to  obtain  a  recovery  of  life  (which  was  possible  with  merely  the 
expectant  palliative  treatment),  but  to  secure  for  the  patient  his  former 
goml  health  as  much  and  as  early  as  possible.  T  do  not  consider  that  the 
repeated  lumbar  punctures  were  of  sufficient  relief  to  the  increased  intra- 
cranial pressure  in  that  the  signs  of  pressure  fjuickly  returned  and  have 
continued  in  a  mild  dcirrce  up  to  tlu*  present  time;  as  a  result  of  this  iu- 
creased  pressure,  he  has  become  definitely  impaired,  both  mentally  and 
emotionally,  and  is  no  longer  capable  of  performing  a  real  day  s  work.    At 
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the  time  of  the  injury,  it  was  believed  that  the  bilateral  drainage  of  blood 
and  cerebrospinal  fluid  through  both  ears  (due  to  a  fracture  through  fhi 
middle  fossa)  would  lessen  sufSciently  the  increased  intracranial  praran^ 
and  thus,  not  only  make  an  operation  of  decompression  unneceaaaiy  but 
secure  a  normal  individual  ultimately ;  unfortunately,  this  opinion  waa  mil- 
taken  and  it  would  undoubtedly  have  been  better  judgment  to  have  par 
formed  the  operation  of  subtemporal  decompression  and  drainage  as  soon  ai 
the  initial  shock  of  the  injury'  had  disappeared. 

Case  23. — ^Fracture  of  base  of  skull ;  signs  of  a  mild  increase  of  intra- 
cranial  pressure.    No  operation.    Doubtful  recovery. 

No.  899.— Urling.    Fifteen  years.    White.    School.    U.  S. 

Examined  in  consultation  with  Doctor  George  D.  Stewart— June  iS, 
1917,  12  days  after  injury. 

Family  history  negative. 

Personal  history  negative,  except  for  chorea  2  years  ago. 

Present  Illness. — Twelve  days  ago  (June  3,  1917),  while  riding  a  hom^ 
patient  was  violently  thrown  to  the  ground,  striking  her  head;  immediaftB 
loss  of  consciousness.  No  bleeding  from  the  nose,  mouth  or  ears ;  no  mastoid 
eeeh\Tnoses.  Carried  to  her  home  in  severe  shock,  which  she  survived  after 
several  days,  but  has  not  regained  consciousness ;  she  has,  however,  beooma 
restless  during  the  past  3  days  and  is  now  able  to  swallow  liquids.  Bi|^ 
hemiplegia  present.  Lumbar  puncture,  performed  by  Doctor  Stewart  on  the 
second  day  after  the  injury,  revealed  the  cerebrospinal  fluid  blood-tinged 
and  not  under  abnormal  pressure. 

Examination  (June  15,  1917 — 12  days  after  injury). — ^Temperature^ 
99.4°;  pulse,  86;  respiration,  26;  blood-pressure,  132.  Well-nourished; 
unconscious  though  supra-orbital  pressure  causes  patient  to  struggle  and 
moan ;  she  does  not  open  her  eyes,  however.  Definite  paralysis  of  entire  right 
side  of  body — right  side  of  face  (the  right  frontal  muscles  being  but  slightly, 
if  at  all,  involved  and  therefore  the  paralj^sis  is  a  cortical  one)  and  the  right 
arm  and  the  right  leg ;  patient  moves  left  side  freely,  but  no  attempt  made 
to  move  the  right  side ;  definite  loss  of  speech  (patient  being  right-handed 
and  also  parents  and  grandparents),  therefore  her  motor  speech  centre  ii 
in  the  left  hemisphere — the  side  of  the  brain  involvement  causing  the  right 
hemiplegia.  Pupils — ^left  larger  and  both  pupils  react  to  light  sluggishly. 
Reflexes :  knee-jerks — right  greater  than  left ;  right  ankle  clonus  and  right 
Babinski,  Gordon  and  Oppenheim ;  right  abdominal  reflexes  distinctly  less 
active  than  left.  Fundi — slight  dilatation  of  retinal  veins;  distinct  ede- 
matous blurring  along  the  nasal  margins  of  both  optic  disks.  Lumbar  pone- 
ture  shows  straw-colored  cerebrospinal  fluid  not  imder  a  greatly  increased 
pressure  (no  mercurial  manometer  was  at  hand  and  the  cerebrospinal  fluid 
was  merely  allowed  to  drop  out  of  the  puncture  needle — a  crude  and  very 
inaccurate  method  of  estimating  the  pressure  of  the  cerebrospinal  fluid). 

Treatment. — ^Expectant  palliative  treatment  was  continued  in  the  belief 
that  the  condition  was  one  of  brain  laceration  and  not  under  increased 
pressure — ^therefore,  no  operation  advisable;  that  is,  the  damage  to  the 
brain  causing  the  hemiplegia  had  already  occurred  by  a  laceration  of  brain 
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tissue,  and  since  no  marked  intracranial  pressure  was  present  there  was 
nothing  to  be  done  except  the  expectant  palliative  treatment. 

Examination  (June  22,  1917 — 19  days  after  injury). — Temperature, 
98.8^  ;  pulse,  82 ;  respiration,  24.  Patient  has  partially  recovered  conscious- 
ness, but  is  extremely  drowsy — does  not  recognize  relatives,  unable  to  talk. 
Right  hemiplegia  less  marked — patient  now  able  to  move  right  arm  and  right 
leg  slightly  and  very  awkwardly;  no  definite  impairment  of  sensation. 
Pupils — left  still  larger  than  right  and  reacts  sluggishly  to  light.  Reflexes — 
patellar,  right  exaggerated ;  distinct  right  patellar  and  right  angle  clonus ; 
right  Babinski,  Gordon  and  Oppenheim;  abdominal  reflexes — right  de- 
pressed. Fundi — retinal  veins  enlarged;  indefinite  edematous  blurring 
of  nasal  margins  of  both  optic  disks. 

Treatment. — Expectant  palliative  continued;  general  m^sage  to  right 
side  of  body;  passive  exercise.  Patient  did  not  become  entirely  conscious 
until  33  days  after  injury  and  patient  did  not  speak  until  the  42nd  day 
following  injury.  Unable  to  walk  alone  until  October,  1917 — 4  months 
after  injury. 

Examinatian  (May  16,  1918 — 11  months  after  injury). — Patient  has 
made  a  remarkably  good  recovery,  although  there  is  still  present  a  definite 
weakness  of  the  entire  right  side  of  body ;  the  facial  weakness  can  only  be 
elicited  by  special  tests,  while  there  is  only  a  very  slight  lameness  of  the 
right  leg;  right  hand-grasp  almost  as  strong  as  left.  Slight  mental  retarda- 
tion but  no  marked  emotional  instability.  No  impairment  of  speech  can 
be  elicited  by  special  test  phrases.  (Patient 's  relatives  are  all  right-handed. ) 
Pupils  equal  and  react  normally.  Reflexes:  patellar — right  greater  than 
left ;  exhaustible  right  ankle  clonus  but  right  Babinski  still  present ;  abdom- 
inal reflexes — right  less  active  than  left.  Fundi — retinal  veins  possibly 
slightly  enlarged;  lower  nasal  quadrant  of  nasal  margins  of  optic  disks 
obscured  and  hazy  from  edema. 

Treatment. — ^Daily  massage,  both  active  and  passive  exercises;  non- 
stimulating  diet — no  meat,  meat-soup,  tea,  coffee  or  alcohol. 

Last  Examination  (March  13,  1919 — 21  months  after  injury). — Patient 
has  continued  to  improve  in  every  way  so  that  now,  from  a  superficial 
examination,  she  might  be  considered  a  normal  girl.  Mentality,  however, 
is  slightly  retarded  in  that  she  is  very  deliberate  in  her  answers  and  lacks 
a  certain  mental  alertness ;  no  emotional  impairment.  No  complaints  what- 
ever and  feels  *' perfectly  well.''  Pupils  equal  and  react  normally.  Re- 
flexes :  patellar — right  more  active  than  left ;  suggestive  right  ankle  clonus 
and  right  Babinski  is  possibly  less  vigorous  than  at  last  examination ; 
abdominal  reflexes — right  less  active  than  left.  Fundi — retinal  veins  pos- 
sibly larger  than  normal ;  lower  nasal  margins  of  both  optic  disks  slightly 
blurred.  X-ray  (Doctor  G.  W.  Welton) — *^an  irregular  linear  fracture  of 
the  right  half  of  the  occipital  bone"  (Fig.  58). 

Remarks. — It  is  a  question  whether  a  subtemporal  decompression  and 
drainage  would  have  ultimately  benefited  this  patient  more  than  the  treat- 
ment as  administered.  It  would  seem  that  this  patient  had  had  a  definite 
cerebral  laceration  of  the  left  motor  cortex  sufficient  to  cause  a  right  hemi- 
plegia associated  with  a  motor  aphasia,  but  no  impainnent  of  sensation; 
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it  may  have  resulted  from  a  subcortical  lesion  but  it  would  be  most  unusual 
for  tbe  lesion  to  bave  been  situated  in  the  internal  eapsule  and  yet  no  im- 
pairment of  sensation  resulting,  Tbe  mitd  signs  of  an  increased  intracranial 
pressure  eoiild  have  been  ** taken  care  of"  by  tbe  natural  means  of  absorp- 
tion, and  this  patient  would  have  made  an  exeellent  ultimate  recovery  if  the 
damage  and  hieeration  to  tbe  cerebral  tissue  had  not  occurred.  Naturally, 
tbe  great  danger  of  epileptiform  seizures  occurring  later  in  the  life  of  this 
patient  is  a  serious  one — so  much  so  that  ber  life  should  be  restricted  and 
limited  to  simple  pleasures,  a  n  on -stimulating  diet  and  the  best  of  hygiene. 
The  situation  of  the  fracture  as  revealed  by  the  rontgeiiogram  is  a  most 

dangerous  one,  so  that  the 
patient  was  indeed  fortunate 
to  have  recovered  life  itself; 
these  sub  tentorial  fractures  of 
the  skull  radiating  downward 
to  tbe  foramen  magnum 
rrcfiuently  pn>duce  a  direct 
medullary  compression  by 
edema  or  hemorrhage,  or  by 
ibeir  extension  into  the  lateral 
or  sigmoid  sinus  and  thus  cans- 
mg  a  large  subtentorial  hemor- 
rhage to  occur — and  the  early 
death  of  the  patient  from 
tl  i  rect  inedu  1  lary  com pression. 
These  jvatients  rarely  survive  a 
period  of  time  sufficient  for  an 
operative  proeedure,  and  even 
if  they  should  live  longer  than 
several  hours,  the  operation 
of  suboccipital  decompression 
and  drainage  is  a  much  more 
formidable  procedure  than  the 
simple  SI d) temporal  method. 
I^Eost  of  the  autopsies  in  my 
series  of  jiatients  show  a  subtentorial  fracture  or  a  subtentorial  hemorrhage 
and  edema. 

B.  Markfd  inemtsf  of  ififnicnrtiutl  pressure, 
a.  Excellent  recovery. 

Case  24. — ^Fracturc  of  base  of  sknll ;  marked  increase  of  intracranial 
]U'es8ure.     \o  operation*  Excellent  recovery. 

No.  25.— Harry.    Seventeen  years.    White.    Elevator  boy.    U.  S. 
Admitted  March  29,  1914.  Polyclinic   Hospital.      Referred  by  Doctor 
John  A.  Wyeth. 

Di.sf*harged  April  12.  1914 — 14  days  after  injury. 

Fa  m  if  ij  h  is  f  o  rtf  1 1  e  ga  t  i  ve . 

Pc  mo  n  a  /  h  tsf  o  rtf  u  e  ga  t  i  ve . 

Present  Illness. — ^Wbilc  walking  in  bis  sleep,  patient  frll  out  of  a  fourth- 


Ttti.  5S. — An  irrciciilar  linrxtr  fratturi^  t4  riuilif  1ml f  of 
occipitnl  himt*.  A  (Iflinitf  inrmisi-  t»f  Ou'  intrjirTtuiiaL 
prewiure  treated  by  the  exjiecCatiL  pnlljativc  JnelhrxJ. 
Doubtful  recovery. 
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story  window  into  back  yard;  it  is  believed  that  a  clothes  line  obstructed 
his  fall;  nneonscioiis;  brought  to  the  hospital  m  the  ambulance. 

Examhuition  upon  admission  (40  minutes  after  injury). — Tempera- 
ture, 99,6^ ;  pulse,  80;  respiration,  24;  blood-pressure,  120.  Well-developed 
and  nourished ;  semiconscious.  Left  Coiles  fracture.  Contusion,  hematoma 
and  laceration  on  right  side  of  head  with  a  definite  tender  point  over  right 
tempie.  Bleeding  from  both  ears  and  nose;  bilateral  mastoid  ecch>^noses, 
Pupils  moderately  dilated  but  equal ;  normal  reaction.  Reflexes — knee- 
jerivs  active — left  greater  than  right ;  left  Bahin>ski ;  abdominal  reftexen— 
right  greater  than  left.  Fundi — dihited  retinal  vessels;  blurring  of  nasal 
margins  but  not  of  entire  halves  of  nasal  portions  of  both  optie  disks. 

TreaimeHt. — ^Expectant  palliative;  frequent  examinations  of  fundi, 

E^ranunation  (14  hours  after  admission). — Temperature,  100,2°-  pulse, 
84 ;  respiration,  24 ;  blood-pressure,  126.  Stuporous  and  drowsy ;  remem- 
bers nothing  of  past  ni|zht.  bnt  mind  is  clear  on  all  other  points.  8ero- 
sanoruinous  discharge  from  hoth  ears,  and  especially  fnini  the  left  ear.  Re- 
flexes— left  greater  than  right;  no  Babinski ;  abdominal  reflexes — left  de- 
pressed. Fundi — retinal  vessels  dilated:  edema  of  nasal  margins  persists. 
Lumbar  puncture — cerebrospinal  fliiid  blood-tinged  and  under  a  definitely 
increased  pressure  of  approximately  lo  nun.  X-ray  (Doctor  A.  J.  Quimby) 
— *'no  signs  of  fracture.'' 

Tre  a  t  m  r  v  f .— E  x  pe  c  t  a  n  t  pa  1 1  i  a  t  i  ve  c  o  n  t  i  n  ue  d . 

Ejcaminati&n  (48  hours  after  admission). — Temperature,  09.4";  pulse, 
"^S;  respiration,  20;  blood-pressnre,  126.  Conscious;  complains  of  dnll 
headache.  Aural  discharge  inis  ceased  i  (^toscopic  examinatifm  reveals  a  lacer- 
ation of  both  tympanic  membranes.  Hearing  deflniteiy  lessened  in  both  ears 
— bone  conduction  being  greater  than  air  ^-(mdnction.  Reflexes — left  greater 
than  right;  no  Babinski  Tleft  abdominal  reflex  depressed.  Fundi — retinal 
veins  slightly  dilated;  edema  nlong  the  niisal  margins  less  distinct. 

Treatment. — Expectant  palliative  continued. 

Examinution  at  discharge  (14  days  after  admission  K— Temperature, 
99"^ ;  pulse,  80;  respiration,  22;  blood-pressure,  l']0.  No  complaints,  except 
general  weakness.  Pupils  equal  and  react  normally.  Reflexes  increased  but 
equal;  otherwise  negative.  Fnndi-^retinal  veins  slightly  enlarged;  indefi- 
nite blurring  of  nasal  margins  of  both  optic  disks. 

Examinutifm  (June  4,  1914 — 2  months  after  injury),— ^' All  well''; 
no  headache;  wants  permission  to  play  baseball.  Reflexes  active  but  other- 
wise negative.  Fundi  negative.  Otoseopic  examination  reveals  a  fibrous 
closure  of  the  laceration  of  both  ear  drums.  Hearing  impaired — bone  con- 
duetion  being:  greater  than  air  conduction. 

Examination  (September  12,  1916 — 30  months  after  injur>')* — ^^  t^om- 
plaints.  Reflexes  negative.  Fundi  negative.  Hearing  of  both  ears  less 
impaired;  bone  conduction,  however,  is  still  greater  than  air  conduction. 

Last  Examvmtian  (August  10,  1918 — 52  months  after  injury). — No  eom- 
plaints,  Rt^flexes  negative.  Fiuxdi  negative.  Hearing  of  both  cars  impaired 
but  less  so — especially  left ;  bone  conduction  almost  e(juals  air  conduction 
in  left  ear. 

Rfmarks. — This  ease   illnHtrates  the  value   of  the  t^xpeetant   pnlliriti%*e 
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treatmeiat  of  patientJii  having  even  deiiuitely  mereajiied  intracranial 
presHure,  especially  when  that  pressure  is  due  to  a  simple  edema  or  increase 
in  the  amount  of  iittraeraiiial  cerebrospinal  fluid;  especially  is  this  true 
in  patients  under  3U  years  of  age.  If  thi^^sc  marked  si^j^ns  of  increa-sed 
intracranial  pressure  do  not  disappear  within  48  to  60  hours,  then  an 
operative  relief  of  that  pressure  is  to  be  considered.  Although  in  this  par- 
ticular patient  it  was  better  judgment  not  to  have  performed  a  subtemporal 
decompression  and  drainage,  if  this  condition  had  occurred  in  a  patient  of 
middle  age  or  even  older,  then  it  would  have  been  distinctly  dangerous  to 
have  used  the  expectant  palliative  treatment  alone ;  possibly  repeated  lum- 
bar punctures  w^onld  be  sufficient,  but  if  the  patient  should  continue  to 
exhibit  marked  signs  of  an  increased  intracranial  pressure  for  a  period 
longer  than  4  days,  then  a  mechanical  relief  of  this  increased  pressure  by 
means  of  a  subtemporal  decompression  and  drainage  would  be  advisable- 
being  the  safer  proecdure,  not  only  as  to  the  immediate  recover^'  of  life, 
but  particularly  an  ultimate  recovery  of  the  former  normal  conditioa 
and  good  health. 

The  profuse  discharge  of  blood  from  both  ears,  associated  with  a  lacera- 
tion of  both  tympanic  membranes  and  an  extensive  eccbjTnosis  of  both 
mastoid  areas^ — ^these  signs  indicate  a  fracture  of  the  middle  fossa  of  the 
base  of  the  skull;  the  X-ray  being  ** negative,"  is  the  usual  report  for  such 
fractures  of  the  base.  Undoubtedly  this  esc-ape  of  a  large  amount  of  intra- 
cranial **free''  blood  prevented  the  intnicranial  pressure  from  becoming 
severe  and  thus  it  was  possible  to  avoid  a  cranial  operation — the  patient 
having  in  this  manner  really  '  'deeompress^nr'  himself.  If  an  infection  of  the 
middle  ear  and  a  possible  meningitis  in  these  i>atients  do  not  occur,  then 
this  complication  of  profuse  bleeding  from  the  ears  is  a  wry  fortunate  one, 

CASt:  25, — Fracture  of  base  of  skull ;  a  marked  increase  of  intracranial 
pressure.     No  operation.     Excellent  recovery. 

No.  666. — Arthur.    Twelve  years.    White.     Seliool.    England. 

Ailmitted  Scptemlier  26,  1916.  Pcilyclinie  IIospitaL 

Discharged  October  8,  1916 — 12  days  after  injur%\ 

P^ainihf  hisforif  negative. 

Persoual  ///.^^or//.— Diplitheria  five  years  ago;  otherwise  always  well 
and  strong. 

PresfMt  libifss. — While  phiying  upon  a  one-story  fire-escape,  patient  fell 
backward,  landing  upon  back  of  bead  on  concrete  pavement;  unconscious; 
brought  to  the  hospital  in  the  ambuhiriee. 

Ejaniih(iti(fn  upon  iulmissinn  (45  minutes  after  injury). — Tempera- 
ture, 98.2"  ;  pulse,  92  :  respiration,  28 ;  blood-pressure,  108.  Well -developed 
boy;  semiconscious  and  talking  at  random.  Whili^  the  examination  was 
being  made,  patient  bad  2  slight  geru^ral  rnnvulsi(jns.  each  Iastin«r  20  sec- 
onds; no  loealizing  signs.  Large  hematoma  over  left  occi  pi  to*  parietal 
regitUL  Profuse  bleeding  from  both  ears:  definite  mastoid  eeehymosis  and 
tenderness.  Pupils  Cfpial  ami  react  normally.  Reflexes — knee-jerks  exag- 
gerated but  equal;  double  Baliinski  and  double  exhaustible  ankle  clonus; 
abdominal  retlexcs  absent.     Fundi    (Dix-tor  J.  A.  Kearney) ^''surface  of 


ACUTE  BRAIN  INJURIES  203 

disks  briek  red ;  nasal  margins  of  disks  slightly  blurred.  Vessels  are  normal ' ' 

Treatment. — ^Expeetant  palliative;  vigorous  treatment  of  shoek. 

Examinaiion  (10  hours  after  admission). — Temperature^  1)9,6 ';  pulse, 
SB  I  respiratioUj  26;  blood-pressure,  118.  Conscious  but  very  restless  and 
irritable  (requiring  codeine  j .  Left  parietal  hematoma,  size  of  small  egg  and 
verj'  tense.  Bleeding  from  ears  has  stopped  j  otoseopic  examination  reveals 
a  laceration  of  both  tympaiiie  membranes.  Reflexes  active  but  otherwise 
negative ;  no  ankle  clonus  nor  Babiuski ;  abdnmiiuil  reflexes  are  jircseiit  and 
equal.  Fundi  (Doctor  J.  A.  Kearney)— ''ret iruil  veins  are  now  enlarged; 
nasal  margins  of  both  optic  disks  are  distinctly  blurred;  entire  retina*, 
however,  congested  and  of  a  brick  red  color/'  Lumbar  puncture— cerebro- 
spinal fluid  blood'tinged  and  under  an  increased  pressure  (approximately 
13  mm.).   X-ray  (Doctor  W.  H.  Stewart) — **no  fracture  shown. *' 

Treafmc ?T/.^Expeetant  palliative. 

Enimination  at  discharge  (12  days  after  admission), — ^Temperature, 
99.8"^  ;  pulse,  82;  respiration,  22;  blood- pressure,  120.  No  cnmplainti^  except 
^'light-headed''  at  times.  No  signs  of  the  hematoma,  but  both  mastoid  areas 
are  slightly  discolored.  Reflexes  active  but  otherwise  negative.  Fundi 
{Doctor  J.  A.  Kearney)^* 'retinal  vessels  slightly  enlarged,  but  no  blur- 
ring edema  about  the  disk  margins/'  Hearing  of  both  cars  impaired — bone 
conduction  being  greater  than  air  conduction. 

Examination  (April  24,  1917 — 7  months  after  injury). — No  complaints; 
going  to  school  daily.  Reflexes  active  but  otherwise  negative.  Fundi  nega- 
tive. Hearing  only  slightly  impaired  ;  otoseopic  examination  reveals  both 
t^^mpanic  membranes  almost  nonnal  in  appearance. 

Last  Examination  (September  10,  1918^ — 24  months  after  injury) .^No 
complaints.  Hearing  of  normal  acuity;  air  conduction  is  greater  than  hnnv 
conduction.  Otoseopic  examination  negative.  Reflexes  active  but  other- 
wise negative.    Fundi  negative. 

Remarks.—The  rapid  iniprnvement  of  the  hearing  in  this  patient  is  very 
striking;  even  in  adults  similar  patients  recover  almost  normal  acuity  of 
hearing  sometimes  within  one  year,  but  in  children  particularly,  the  impair- 
ment of  hearing  due  to  a  hemorrhage  into  the  middle  ear  and  a  rupture 
of  the  t3^m panic  membrane,  frequently  disappears  within  one  year  after 
the  injury. 

It  would  seem  that  this  patient  had  possibly  ** decompressed''  himself 
by  the  profuse  discharge  of  intracranial  ^'free"  blood  through  the  line  of 
fracture  extending  from  the  middle  fossa  into  both  middle  ears;  if  no 
infection  occurs,  this  is  an  ideal  way  of  lessening  the  intracranial  pressure. 

The  variability  of  the  superficial  and  deep  reflexes  is  well  illustrated 
in  this  patient  and  is  typical  of  many  patients  having  cranial  injuries. 
There  may  be  prosent  inexhaustible  ankle  clonus  and  typical  Babiuski  re- 
flexes and  yet  at  a  second  examination  one  hf^ur  later,  it  may  be  very  difficult 
to  elicit  either,  and  frequently  entirely  impossible  to  do  so;  whether  this  is 
due  to  varj'ing  conditions  of  cerebral  circulation  and  cerebral  edema  is  not 
definitelj^  known.  In  all  of  these  patients  the  entire  clinical  symptomatology 
and  signs  must  be  considered  together,  and  not  too  mm:h  importance  placed 
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upon  individual  variations  unless  these  latter  are  confirmed  repeatedly  upon 
sueees-sive  examinations  over  a  period  of  time. 
•    Case  26. — Fracture  of  base  of  skull;  marked  signs  of  increased  intra- 
cranial pressure.    No  operation.    Excellent  recovery. 

No.  068.— Frank.    Twenty  years.    White.    Single.    Student.    U.  S. 

Admitted  September  27,  1913,  Polyclinic  Hospital.  Referred  by  Doctor 
M,  Allen  Starr. 

Discharg:ed  October  4,  1913 — 8  days  after  injury. 

Family  hisforjf  negative. 

PersofHfl  hisiorif  negative;  no  history  of  fainting  spells. 

Fresrni  Illness. ^During  the  eveniiijj,  the  patient  bad  been  indulging  in 
ail  sorts  of  food  and  non-alcoholic  drinks ;  while  riding  upon  an  open  8ixth 
Avenue  car,  he  suddenly  felt  faint,  arose,  and  then  fell  headlong  to  the 
street;  loss  of  consciousness  for  several  minutes;  brought  to  the  hospital 
in  the  ainludance, 

Exfiininaiian  upon  admission  (HO  minutes  after  injury).— Tempera- 
ture, 100-  ;  pulse,  98;  respiratinn,  28;  blood -pressure,  120.  Well-nourished 
and  devclui>ed;  semiconscious;  vomiting  profusely  undigested  food.  No 
bleeding  from  nose,  mouth  or  ears;  right  mastoid  ecchymosis.  Pupils  equal 
and  react  normally.  Reflexes  all  increased,  but  no  inequality;  no  Babinski ; 
abdominal  reflexes  present  and  etjual.  Fundi — vessels  slightly  dihited ; 
no  blurring  of  nasal  borders  of  optic  disks.  Nystagmus  (rotary)  to  both 
right  and  left.  Ptiissilily  a  slight  weakness  of  right  half  of  face.  Otoscopie 
examination  reveals  a  hemorrhage  into  riglit  middle  .ear,  t.vmpanic  mem- 
bra nc.  liowever,  remaining  intact. 

Trfatment.—^Kppi'tnut  palliative. 

EjamitHjiiou  (16  hours  after  admission). — Temperature,  99.4*^  j  pulse, 
88;  respiration,  24;  blood-pressure,  128.  Coiiscious;  complains  of  severe 
headache  OAvr  right  side  of  head.  Doctor  John  Page  i>uuctured  right  ear 
drum,  jdlowing  clattid  blood  iind  a  sniall  amount  of  eerelirospinal  fluid  to 
esca[)e;  sense  of  pressure  over  riglit  side  of  head  relieved,  nystagmus  dis- 
appeared within  \^  hours  and  it  was,  therefore,  undonbtedly  of  vestibular 
origin.  Eeflexes  increased  but  othfrwisc  negative.  Fundi— enlargement 
of  retinal  veins  with  a  distinct  edematous  blurring  of  the  nasal  margins  of 
both  optic  disks.  Lumbar  puncture — cerebrospinal  fluid  clear  and  under  a 
pressure  of  approxinuitely  12  mm.  X-ray  (Doctor  A.  J,  Quiraby)— **'no 
f ract  u  re  observed . '  * 

Trea  t  m€7it.—E  x  peel  a  n  t  j  la  1 1  i  a  t  ive  coot  i  n  ued . 

Examination  at  discharge  (8  days  after  admission).— No  complaints, 
only  slight  unsteadiness  of  both  Icgs^caunot  stand  upon  one  leg.  No 
nystagmus.  No  facial  paralysis.  TIearing  of  right  ear  impaired;  bone 
conduction  great  rr  than  air  con  duct  i^n.  Piqdls  etiual  and  react  normally. 
Reflexes  active  but  otherwise  negative.  Fundi — retinal  veins  slightly  dilated 
but  margins  of  both  optic  disks  are  clear. 

Examination  (May  15,  1914 — S  months  after  injury). — No  complaints. 
Reflexes  active  but  not  abnormal  Fundi  negative.  Still  some  impairment 
of  hearing  of  right  ear  and  referred  to  the  midillc  ear— -bone  conduction  being 
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greater  than  air  coaduetion ;  otoscopio  examinatioE  reveals  small  irregular 
sear  on  right  tj^iipanie  membrane. 

Exumination  (October  10,  1916 — 37  months  after  injury)- — ^No  com- 
plaints except  for  slitrht  impairment  of  hearinpr  of  n^\it  ear;  otoscopic 
examination  negative.  Reflexes  active  but  otherwise  negative.  Fundi 
negative. 

Last  Report  (September  10, 1918). ^Patient  is  with  the  American  Expe- 
ditionary Force  in  France.    No  complaints. 

Eentarks. — The  impairment  of  hearing  of  the  right  ear  is  undonbtedly  due 
to  the  new  tissue  formation  in  the  middle  ear,  resulting  from  the  organization 
of  the  former  blood;  the  drum  was  punctured  after  the  injury  in  order  to 
allow  this  blood  clot  to  escape  and  therefore  to  lessen  the  amount  of  new 
tissue  foiniation.  In  the  presence  of  a  fracture  of  the  petrous  bone,  the 
procedure  is  associated  with  a  certain  amount  of  danger  for  fear  of  infec- 
tion through  the  incision  of  the  t\in panic  membrane,  and  yet  if  the  external 
auditory  canal  is  welt  cleansed  before  the  drum  niembrajie  is  punctured, 
then  this  complication  is  very  rare.  Naturally,  if  the  drum  membrane 
has  been  torn  at  the  time  of  the  fracture,  then  no  attempt  should  be  made 
to  cleanse  the  canal  itself,  as  this  procedure  increases  the  danger  of  intro- 
ducing infection  into  the  middle  ear;  in  these  patients,  it  usually  suffices 
to  cover  the  ear-lobe  with  a  sterile  gauze  pad  loosely,  so  that  there  will  be 
no  blockage  of  the  canal  itself.  The  danger  of  infection  is  greater  througli 
the  fracture  of  the  cribrifonn  plate  associated  with  nasal  bleeding  and  a  dis- 
charge of  cerebrospinal  fluid  than  in  a  fracture  producing  bleeding  through 
the  ear.  The  right  facial  paresis  was  undoubtedly  due  to  a  slight  etlema 
of  the  facial  nerve  in  the  arpiednct  of  Fallopius  adjacent  to  the  middle  ear; 
in  rare  cases,  the  bony  wail  separating  the  facial  nerve  and  the  middle  ear 
is  so  thin  or  even  absent  that  middle  ear  lesions  easily  compress  the 
facial  nerv^e. 

h.  Doubtful  recovery. 

Case  27. — ^Fraeture  of  base  of  skull ;  marked  signs  of  an  increased  intra- 
cranial pressure.    No  operation — refused.    Doubtful  recovery. 

No,  095.^ — Daniel.  Twenty -eight  years.  AVhite.  Married.  Conductor. 
Ireland. 

Admitted  December  16,  1913,  Polyclinic  Hospital,  Referred  by  Doctor 
John  A,  Bodine. 

Discharged  December  24,  11)13 — 8  days  after  injury, 

Famibj  kisionj  negative. 

Personal  hkfory  negative. 

Preseiit  illttcss. — ^While  alighting  from  his  trolley  ear,  patient  was  struck 
by  an  automobile;  immediate  loss  of  consciousness;  brought  to  th**  hospital 
in  the  ambulance. 

Exauiinaiion  upon  admission  (25  minutes  after  injury). — Tempera- 
ture, 98.2^  :  pulse,  94;  respiration,  18;  blood-pressure,  126,  Well-developed 
and  nourished.  Unconscious.  Laceration  of  scalp  over  left  parietal  area. 
No  bleeding  from  nose,  mouth  or  ears ;  left  mastoid  ecehymosis.  Pupils — 
right   la^er   than    leftj   reaction   to   light   normal.     Reflexes   cannot   be 
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obtained  (due  undoubtedly  to  shock)  j  suggestive  right  Babinski,  however. 
Fundi  negative. 

Treatment.— Exp^i'imit  palliative;  vigorous  shock  measures  instituted. 
Examination  (48  hours  after  admission). — Temperature,  98.8°;  pulse, 
58;  respirdtion,  18;  blood-pr ensure^  144.  Conscious  but  very  stuporous; 
restless  and  eomplains  of  head  pains.  Pulse  had  dropped  to  58  during  pre- 
ceding 12  hours.  Pupils  etpial  and  react  normally.  Reflexes — knee-jerks 
active,  right  more  than  left ;  no  ankle  clonus  but  suggestive  right  Babinski ; 
abdorauial  reflexes  present  and  equal.  Fundi— retinal  veins  dilated;  nasal 
halves  of  both  optic  disks  ub.s cured  by  edema.  Lumbar  puncture — cerebro- 
spinal fluid  blood-tinged  and  under  increased  pressure  (approximately 
14  mm,);  10  e.c.  carefully  and  slowly  removed.  X-ray  (Doctor  A.  J* 
Quimby) — **indeflnite  oblifiue  fracture  of  left  squamous  bone"  (Fig,  59). 

Treatment. — The  opera- 
tion of  left  subtemporal  de- 
compression advised  to  lessen 
the  intracranial  pressure  and 
to  facilitate  the  drainageand 
absorption  of  the  subdural 
bemorrhage ;  the  operation 
was  refusi^l  both  by  the  rela- 
tives aud  by  the  patient 
himself. 

Examination  at  discharge 
(8  days  after  admission — 
patient  refusing  to  remain  in 
hospital  longer). — Tempera- 
ture, 09-  ■  pulHC,  60;  respira- 
tion, 18 ;  blood-pressure,  148. 
Chief  complaint  is  headache 
and  '*!  want  to  go  home  and 
get  out  of  here/'  Scalp 
laceration  healing  per  primum,  and  therefore  relatives  considered  him 
''praetically  a  well  man,  needing  only  a  little  rest."  Ecclwmosis  over  left 
nmstuid  area  still  jjrcsciif ;  ntoscojiic  examination  reveals  both  Kmpaiiic  mera- 
branes  negative,  X(j  paralysis.  Pupils  eijual  and  nniet  nonnally.  Re- 
flexes all  active,  right  greater  than  left ;  suggestive  right  Bnbinski ;  abdominal 
reflexes  pn*sent  and  erfual.  Fiujdi — retinal  veins  dilated  i  nasal  margins  of 
both  optie  disks  obscured. 

Treatment , — Relatives  and  patient  advised  regarding  diet,  catharsis 
and  quiet,  and  no  work. 

Examination  (January  3,  1914 — 17  days  after  injury). — Patient  has 
resumed  work;  eomplains  of  slight  headaelie  and  '*all  in  all''  feels  fairly 
well.  Laceration  of  scalp  has  healiML  Pupils  equal  and  react  nni-mally. 
Reflexes  still  active,  right  grefiter  than  left ;  suggestive  right  Babinski  still 
persists.  Fundi — edematnns  blurring  still  present  about  the  nasal  margins 
of  both  optic  disks. 

Examination   (January  14,  1914 — 32  days  after  in  jury  V. — Patient  im- 


Fici.  '^ri— C'lbliijur!  linear  tVai^turp  ot  If  ft  wtjimmfjimB  bone 
AMoriat^Mi  with  a  left  niafttriitl  utw^ViymtiPHii*  A  (Jrlinile  iniTi-'a'^e 
of  the  iritrEir'raniul  pr«?saiire  treated  by  the  ejir»et'tftnt  puUiEiliv« 
method.     Doubtfid  reeuvery 
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able  to  work  on  account  of  severe  headache  and  nausea  at  times;  dizzy 
spells;  desires  an  operation  now  (an  operation  was  not  advised  at  this 
time  ovring  to  the  belief  then  held  that  the  damage  had  already  been  done  and 
that  an  operation  would  not  be  of  any  benefit  to  him  at  this  late  date ;  we 
now  know,  however,  and  believe  that  a  decompression  operation  at  this  time 
would  have  given  him  a  definite  chance  of  ultimate  recovery) .  Pupils  equal 
and  react  normally.  Reflexes — ^knee-jerks  exaggerated,  right  greater  than 
left;  su^estive  right  Babinski  but  no  ankle  clonus;  abdominal  reflexes 
present  and  equal.  Fundi — retinal  veins  enlarged;  obscuration  and  hazi- 
ness of  the  nasal  margins  of  both  optic  disks. 

Examination  (June  5,  1914 — 6  months  after  injury). — Patient  com- 
plains of  daily  headaches  and  inability  to  work.  Pupils  equal  and  react  nor- 
mally. Reflexes — ^right  more  active  than  left ;  no  ankle  clonus  nor  Babinski. 
Fundi — ^nasal  margins  of  optic  disks  indistinct  and  blurred ;  retinal  veins 
enlarged;  physiological  cup  shallow  from  new  tissue  formation.  Patient 
refused  to  enter  hospital  for  lumbar  puncture. 

Examination  (December  2,  1916 — 36  months  after  injury). — Patient 
has  been  referred  to  me  by  a  social  service  organization  regarding  his  in- 
ability to  work — ^patient  just  having  been  discharged  from  Blackwell's 
Island,  where  he  has  been  confined  for  being  a  **  loafer,  common  nuisance 
and  vagrant"  during  the  past  4  months;  alcoholism  was  also  a  factor. 
Patient  has  become  enfeebled  mentally  and  doesn  't  seem  to  realize  his  piti- 
ful, condition ;  says  **I'm  all  right,  nothing  worries  rae."  Pupils  equal  and 
react  normally.  Reflexes  active  but  apparently  equal ;  no  ankle  clonus  nor 
Babinski.  Fundi — general  retinal  congestion  and  suffusion,  including  optic 
disks;  retinal  vessels  all  enlarged.  Urine  examination — heavy  trace  of 
albumen  with  numerous  hj'aline  and  granular  casts. 

Treatment, — Institutional  care  advised. 

Last  Report  (Sept.  10, 1917 — 45  months  after  injury) . — Letter  from  rela- 
tives states  patient  died  at  Central  Islip  Insane  Hospital  two  weeks  ago ;  that 
**he  was  never  the  same  after  the  injury,  took  to  drink  and  lost  his  mind." 

Remarks, — This  is  a  most  unfortunate  case — and  one  which  occurs  only 
too  frequently  following  the  improper  treatment  of  brain  injuries.  This 
patient  had  all  the  signs — and  yet  not  severe — of  increased  intracranial  pres- 
sure, and  to  a  degree  making  most  advisable  the  mechanical  relief  of  the 
increased  intracranial  pressure  by  means  of  a  subtemporal  decompression 
and  drainage,  and  yet  it  could  not  be  performed  and  the  patient  thus  lost 
a  chance  of  ultimate  recovery,  merely  because  the  relatives  and  the  patient 
himself  considered  the  injury  as  a  trivial  one.  No  doubt  alcohol  was  a  big 
factor  in  hastening  the  mental,  emotional  and  physical  deterioration  of  this 
patient,  but  it  would  seem  very  probable  that  the  cranial  injury  with  its 
resulting  cerebral  impairment  not  only  weakened  this  patient's  emotional 
control  but  rendered  him  more  susceptible  to  the  deleterious  effects  of  alcohol. 

If  a  rontgenogram  had  not  been  made  of  this  patient,  it  would  still  have 
been  possible  to  state  that  a  possible  fracture  in  the  region  of  the  left  tem- 
poral bone  was  present,  chiefly  on  account  of  the  left  mastoid  ecchjTnosis ; 
the  absence,  however,  of  a  laceration  of  the  left  tympanic  membrane  or  other 
left  middle  ear  involvement  would  have  made  the  diagnosis  of  fracture  of 
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the  skull  very  dmibtful,  and  its  presence  hein":  eonfirmed  by  the  X-ray 
makes  possible  the  definite  diagnosis  of  a  fracture  of  the  skull  Bloody 
cerebrospinal  fluid  does  not  by  an.^'  means  presuppose  a  fracture  of  the 
skull,  and  as  it  is  now  well  known  the  diagnosis  and  treatment  of  brain 
injuries  are  in  no  way  dependent  upon  the  preseiu^e  or  not  of  a  fracture 
of  the  skull ;  the  most  severe  cases  of  brain  injuries  frequently  are  not 
associated  with  a  eraiiial  fracture,  and  in  many  cases  the  presenee  of  a 
fracture  is  of  benefit  to  the  patient  in  aiding  him  to  lessen  the  increased 
intracranial  pressure  and  thereby  render  unneeessary  the  operation  of 
cranial  deeompression  and  drainage. 

Case  28. — Acute  f ractnre  of  base  of  skull ;  marked  signs  of  an  increased 
intracranial  pressure.    No  operation  (refused).    Doubtful  recovery. 

No.  85. — Charles,    Twenty-eight  years.    White.    Single,    Waiter.    U,  S. 

Admitted  July  21,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S,  Bainbridge. 

Discharged  August  20,  1914 — 29  days  after  injury. 

Family  kktorif  negative. 

Personal  hhfonj  negative. 

Present  Illness. — While  asleep,  patient  fell  out  of  a  fourth-story  window, 
striking  upon  head  in  the  baek-ynrd  (earth)  ;  immediate  unconsciousness; 
hrougbt  to  the  hospital  in  a  cab. 

Exnmindimn  upt^n  admission  (2  hours  after  injury), — Temperature, 
97.6°  J  pulse,  140  J  respiration,  30;  (blood-pressure  not  obtained).  Well- 
developed  and  nourislied.  Uneonseious  and  in  ]>rofound  shock;  cold  clararay 
skin.  Fracture  of  right  tibia.  Contosinn  and  laceration  over  left  forehead 
and  licmatonui  of  left  eyelid.  Pupils  motlcrately  dilated  and  react  slug- 
gishly'. Reflexes^knee- jerks  increased,  right  more  than  left;  suggestive 
right  Babiuski;  a1)dominal  reflexes  not  obtained.    Fundi  negative. 

Trratmenf. — Ex])ectant  palliative;  sluiek  measures  instituted. 

Exantination  (*10  hours  after  admission). — Temperature,  99.2'^;  pulse, 
136;  respiration,  28;  blood-pressure,  114.  (Pulse  remained  120-150  for 
three  days;  gradually  regaiiu^d  con.seiousncss  on  the  third  day.)  General 
condition  bettet*,  but  still  in  severe  shock.     No  frrther  examination  made. 

Tnatuifiit, — Expectant  palliative  ;  shock. 

Examinatioti  (4  days  after  admission)* — Temperature,  99.8^  j  pulse,  92; 
rispiration,  24;  blood-prtssure,  122.  Semiconscious  and  restless.  Clotted 
blood  in  the  left  auditfiry  canal ;  otoscoiiic  examination  reveals  a  ruptured 
left  tympanic  membrane.  Left  mastoid  eccliyiuosis,  also  ecctiymosis  of  right 
mastoid  and  k4*t  orbit.  Pupils  etpud  and  react  nnrmally.  Reflexes  all  active 
but  otherwise  negative.  Fundi— iias4il  margins  of  both  optic  disks  blurred^ — 
especially  left  disk.  Lumliar  puncture — ^.cerebrospinal  fluid  straw-colored. 
Laboratory  rep<»rt  (Doctor  F.  ^1.  Jetfnrs) — **nmiiy  n^i]  blood  ceils'' — and 
under  an  increased  prrssurc  of  approximately  14  mm.  X-ray  (Doctor  A.  J. 
Quimby) — '* indistinct  line  of  fracture  of  squamous  portions  of  both  tem- 
poral bones*'  (Fig,  60). 

Tnalmenf.^A  left  subtemporal  decompression  advised  in  tbe  belief  that  a 
lessening  of  the  intraerauial  pressure  and  drainage  of  tbe  blood  aiul  edema 
would  be  a  safer  procedur:  than  the  expectant  palliative  treatment  alone. 
Operation  refused.     Expectant  palliative  treatment  continued. 
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have  also  adopted  it;  it  is  oiiiy  by  following  such  patients  over  a  period  of 
months  and  even  years,  ai*  in  this  series  of  cases,  that  we  are  impressed  by 
the  fallacy  of  siieh  an  attitude^in  fact,  it  would  seem  that  for  some  of  these 
patients,  and  particularly  for  their  relatives,  it  would  have  been  more 
fortunate  if  the  more  extreme  patients  had  died  at  the  time  of  the  injury, 
and  it  is  my  opinion  that  two-thirds  of  the  patients  having  clinical  histories 
in  the  hospitals  similar  to  the  ones  in  this  series,  never  recover  their  former 
good  health  and  normality. 

The  continuance  of  the  severe  shock  in  this  ease  is  unusual;  it  was  only 
by  means  of  most  vigorous  measures  that  this  patient  finally  survived  this  ex- 
treme condition :  continuous  external  warmth  to  the  entire  body  by  means  of 
heated  blankets,  six  hot  water  ba^,  hot  black  coffee  and  saline  enemata  and 
rectal  irrigation  ^ilternately ;  compression  bandaj^ing*  of  both  le^  was  used 
immediately  after  the  patient 's  admission  to  the  hospital  while  the  head  was 
slightly  lowered.  (Cardiac  stimulants  are  of  very  little  value  in  these  con* 
ditions  of  shock  following  cranial  injuries;  whiskey,  ^*hot,"  has  occasionally 
been  ust^l  in  the  eneraatii  and  Mith  doubtful  value.)  The  rontgeno«rram 
was  rather  surprising  in  that  a  fracture  of  the  squamous  portion  of  both 
temporal  Inmes  was  revealed  ;  the  bilateral  mastoid  ecchyraoses,  however,  was 
of  positive  value,  but  only  the  left  t>Tnpanic  nierahrane  had  been  lacerated, 
and  it  was  only  in  the  left  ear  that  the  hearinjj  remained  slightly  impaired^ — 
even  27  months  following  the  injury;  the  fact  that  it  has  persisted  this 
length  of  time  would  he  indicative  of  its  pennanent  character. 

Case  29. — Acute  fracture  of  base  of  skull ;  marked  increase  of  intracranial 
pressure.    No  operation.    Doubtful  recovery. 

No.  00. — Edna.    Thirty -two  years.    White.    Married.    Housewife.    U.  S. 

Admitted  September  19,  1914,  Muhlenberg  Hospital,  Plainfield,  N.  J. 
Referred  by  Doctor  G.  W.  Endicott. 

Discharged  October  14,  1914 — 25  days  after  injury. 

Fumihf  his  far  if  negati%^e. 

Pfrsomtl  Ilistortf.^Vcry  athletic ;  was  formerly  an  amatenr  tennis  eham* 
pi  on  (singles). 

Presf'itf  lUnesSr — Eighteen  hours  ago,  while  returning  from  a  dance  late 
last  night  in  an  autnniobilc,  patient  was  thrown  out  by  a  collision  with 
another  car:  was  picked  u]!  uueouseious,  aiid  ordy  re^/ained  consciousness 
(luring  the  past  6  hours.  Has  bled  cijjiiously  from  both  ears,  particularly 
the  left  one. 

Consultation  with  Doct(*r  Endicott  (18  hours  after  injury). — Tempera- 
ture. 99'  :  pulse,  104;  re.spiratiou,  24;  blriod-])ressure,  126.  Bemieonscious 
and  irrational.  No  paralyses,  Btill  hlcediug  profusely  fmm  both  ears, 
especially  from  left  ear,  and  it  is  chiefly  straw-colored  serum :  double  mas- 
toid ecehymoses.  ^Vhen  aroused  by  supra-orbital  pressure,  patient  complains 
of  intense  headache.  Pupils  equal  anrl  rea<*t  uorniHlly,  Reflexes  not  exag- 
gerated and  equal ;  teudeney  to  a  right  Babiuski ;  Hbdomiual  reflexes — right 
less  than  left.  Fundi — retinal  veins  dilated ;  no  definite  blurring  of  nasal 
margins  or  halves  of  the  optic  disks.  Lumbar  puncture — bloody  cerebro- 
spinal fluid  spurted  about  8  inches  under  high  tension  (no  measurement 
of  pressure  taken).     Almost  40  c.e.  of  the  cerebrospinal   fluid  carefully 
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removed  in  order  to  lesseii  the  increased  intracranial  pressure  and  thus  to 
ha^^teii  the  cessation  of  the  aural  discharge  and  thereby  lessen  the  danger  of 
aural  infection;  upon  standing  over  night,  this  cerebrospinal  fluid  was 
one-fifth  blood. 

Treaimeni. — Expectant  palliative,  (From  the  hospital  reports,  the 
patient  made  an  excellent  recoverj^—being  discharged  25  days  after 
admission. ) 

Ejaminaiiofi  (December  10,  1914 — 3  months  after  injury). — Complains 
of  headache  and  dizziness ;  impairment  of  hearing— left  more  than  right. 
Pupils  equal  and  react  normally.  Reflexes  exaggrerated  but  equal;  no 
Babinski.  Fundi — retinal  veins  enlarged;  distinct  blurring  of  the  nasal 
margins  of  both  optic  disks.  Otoseopic  examination  reveals  an  irrt*^ular 
sear  upon  the  posterior  portion  of  each  ear  drum ;  bone  conduction  is 
greater  than  air  conduction,  especially  in  left  ear. 

Treatment. — General  hygiene;  patient  advised  to  li%^e  quietly  and  keep 
out  of  all  active  life. 

Examinaiimi  (October  21,  1917 — 37  months  after  injury). — Patient  has 
never  been  really  well  since  the  injury;  frequent  headaches;  unable  to 
**play''  tennis  or  other  vigorous  games  for  more  than  one-half  hour  on 
account  of  dull  headache  and  dizzy  spells;  patient,  however,  has  never 
fainted.  Has  become  very  nervous— unable  to  sleep  and  has  periods  of 
marked  depression.  Pupils  equal  aurl  react  normally.  Reflexes  very  active 
but  otherwise  negative.  Fundi — retinal  veins  slightly  enlarged ;  no  distinct 
obscuration  of  the  optie  disk  margins. 

Last  Report  (September  2,  1918 — ^60  months  after  injury). — Practically 
the  same  condition  as  at  the  last  examination  continues.  Patient's  life  be- 
coming more  and  more  isolated ;  she  shuns  her  former  friends  and  wishes  to 
be  alone.    Frequently  complains  of  an  indefinite  pain  in  the  head. 

Remarks. — At  the  time  of  the  first  examination  of  this  patient— 18  hours 
after  the  injury— there  was  such  a  profuse  discharge  of  bloody  cerebro- 
spinal fluid  in  both  ears  that  it  was  believed  that  the  patient  would  ''decora- 
press''  herself  by  lessening  the  increased  intrneranial  pressure  by  means  of 
this  continuous  aural  discharge;  it  must  have  been  a  large  factor  in  pre- 
venting the  increased  intracranial  pressure  from  becoming  extreme 
and  thus  necessitating  a  subtemporal  decompression  in  order  to  save  the 
life  of  the  patient  or  to  cause  a  marked  vdtimatc  inipairnient.  but  it 
would  seem  that  this  means  of  (lecompression  and  drainage  thniugh  the 
ears  alone  had  not  been  entirely  satisfactory  in  this  patient,  and  I  now 
believe  that  the  subtemporal  decompression  and  drainage  would  prob- 
ably have  obtained  a  better  ultimate  recovery'  of  this  patient's  good 
health  and  nonnality. 

The  definite  danger  of  infection  i-xtending  into  either  middle  ear  and  then 
through  the  h'ne  of  fracture  of  the  adjacent  bone  intraeranially  was  for- 
tunately avoided ;  this  is  the  real  danger  in  those  patients  in  whom  the  aural 
discharge  continues  for  several  days,  and  as  an  excellent  nif^ans  to  hasten 
its  cessation  and  also  at  the  same  time  to  lessen  (even  though  temporarily) 
the  inercased  intraeranial  pressure,  repeated  lumbar  punctures  may  be  per* 
formed  daily;  it  is  surprising  how  r|uiekty  the  dischar^'C  of  errebntspinol 
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fluid  from  the  ear  will  cease  and  in  tbisi  manner  the  risk  of  ao  otitis  media 
and  its  complications  is  minimized. 

Case  30. — ^Aciite  fracture  of  base  of  skull ;  marked  signs  of  an  increased 
intraeranial  pressure.    No  operation.     Doubtful  recovery. 

No,  244.— Arthur.    Twenty-four  years.    White,     yingle.    Clerk.     U.  S. 

Admitted  May  10^  1915,  Polyclinic  Hospital 

Discharged  July  20,  1[)15 — iO  days  after  Injury, 

Familij  historij  negative. 

Personal  hkiorti  negative. 

Present  IlinvsH. — ^While  riding  on  the  rear  seat  of  a  motor  cycle,  patient 
was  struck  by  a  passing  automobile ;  immediate  loss  of  consciousness;  brought 
to  the  hospital  in  the  automobile. 

EjramiHation  npoii  admission  (20  minutes  after  injury), — Tempera- 
ture, 98.4  :  pulse,  SS;  respiration^  26;  blood -pressure,  124.  Semieonscioiis 
and  in  shock.  Profuse  hemorrhage  from  right  ear  while  bloody  cerebrospinal 
fluid  welled  out  of  left  ear;  double  mastoid  ecchymoses.  Multiple  lacera- 
tinuH  of  scalp,  particularly  about  the  occiput.  Pupils  moderately  contracted 
V>ut  equal ;  normal  reaction  to  liglit.  Reflexes  negative.  Fundi  negative. 
No  thorough  examination  made  at  this  time  on  account  of  the  shock. 

rrf'fihi^  £.»/.— Expectant  palliative;  entire  head  shaved,  lacerations 
cleansed  and  a  warm  wet  bichloride  (1^5000)  dn^ssing  applied. 

ETamhwtion  (18  hours  after  admission), — Temperature,  100 "^ ;  puLse, 
82 ;  respiration,  24 ;  blood-pressure,  1^6.  Patient  stuporous ;  irrational  when 
aroused ;  noisy.  Discharge  from  right  ear  has  ceased  but  left  ear  still  dis- 
charglug  bloody  cerebrospinal  flnid.  Definite  weakness  of  left  side  of  face 
( p e r i ph era  1  t \' pe ) ,  Pupils  cf |  n a  1  and  r e a  e  t  n orm ally.  K t^fl exes  exa gge ra ted 
equally  and  not  associated  with  ankle  clonns  nor  Babinski.  Fundi — entire 
retinae  congested  and  the  nasal  margins  of  optic  disks  obscured;  retinal 
veins  enlarged.  Lumbar  puncture- — cerebrospinal  fluid  blood-tinged  and 
luider  increased  pressure  (approximately  12  mm.).  X-ray  (Doctor  A.  J. 
Qnimby)— "no  line  of  fracture  observed/' 

Treatuient. — Expeefant  palliative;  an  operation  of  subtemporal  decom- 
pression would  possibly  have  benefited  this  patient  very  much  indeed,  but  he 
made  such  a  f[niek  and  marked  improvement  in  the  hospital  that  it  was 
thought  advisable  not  to  perform  it ;  this  was  the  time,  however,  that  an 
operation  sliould  have  been  performed,  judgiiig  from  the  subsequent  history 
of  the  patient. 

Ejratinntifiojt  (,5  days  after  admission V — Temperatnre,  100^  j  pulse,  86; 
respiration,  22;  blood-pressure.  130.  Patient  has  been  trying  to  get  out  of 
bed,  very  noisy  and  irrational  at  times,  bnt  this  morning  he  is  more  quiet 
and  seems  perfectly  coiiscions:  couiplains  nf  pain  in  the  head  and  inability 
to  see  out  of  the  left  eye.  Straw-folored  disrharge  froui  left  ear;  otoscopic 
examination  of  rijrht  ear  reveals  a  biriri*  tear  of  the  tympanic  membrane. 
Left  facial  weakness  of  pi^rif^herat  1y[>e  iiersists.  Pupils  equal  and  react 
normally.  Hcflexes  erfually  exaggcraled  bnt  otherwise  negative.  Fundi — 
blurring  alonir  nasal  nmrgius  of  bolfi  o^rtit^  disks;  left  d)^  is  paler  than 
right  (the  earliest  beginning  of  a  primary  optic  atrophy  due  to  a  direct  injui^* 
of  the  optic  nerve  itself). 
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Treatment. — Expectant  palliative. 

Examination  (20  days  after  admission). — Temperature,  101.4°;  pulse, 
88;  respiration,  24;  blood-pressure,  134.  Feels  better  in  every  way;  still 
pain  over  left  side  of  head.  Discharge  of  greenish  yellow  pus  with  an 
offensive  odor  from  left  ear.  (Absolute  quiet  in  bed  advised  with  the  usual 
dietary  regulation;  no  irrigation  of  the  ear  permitted — ^a  most  dangerous 
procedure  in  these  cases;  merely  a  sterile  gauze  pad  loosely  applied  over 
ear.)  Reflexes  active  but  otherwise  negative.  Fundi — ^blurring  of  nasal 
margins  persists,  right  possibly  greater  than  left;  left  optic  disk,  however, 
definitely  paler  than  right  optic  disk. 

Examination  at  discherge  (40  days  after  admission). — Temperature, 
99°;  pulse,  80;  respiration,  20;  blood-pressure,  134.  Feels  well,  although 
h**  complains  of  slight  headache,  blindness  of  left  eye  and  inability  to 
smell.  Purulent  discharge  from  left  ear  has  ceased ;  otoscopic  examination 
reveals  a  laceration  along  the  inferior  margin  of  tympanic  membrane 
which  is  very  much  thickened  and  fibrous.  Weakness  of  left  side  of  the 
face  still  persists.  Patient  unable  to  smell  and  associated  with  its  usual 
concomitant  impairment — the  inability  to  taste  well.  Pupils  equal  and 
react  normally;  occasional  nystagmoid  twitch  to  left.  Reflexes  active  but 
otherwise  negative.  Fundi — slight  edematous  blurring  along  nasal  margin 
of  right  optic  disk ;  left  optic  disk  pale  with  distinct  and  clear  margins. 

Examination  (June  12,  1917 — 25  months  after  injury). — Impairment 
of  vision  of  left  eye  persists  and  impairment  of  smell ;  also  3omplain8  of  loss 
of  impairment  of  hearing  of  left  ear ;  otherwise  feels  well  and  is  able  to  work. 
Left  facial  weakness  has  almost  entirely  disappeared.  Reflexes  active  but 
not  abnormal.  Fundi — left  optic  disk  small  and  pale — primary  optic 
atrophy ;  right  fundus  negative.  Hearing  of  left  ear  impaired ;  bone  con- 
duction greater  than  air  conduction. 

Last  Examination  (March  12,  1918 — 34  month.^  after  injury). — Preced- 
ing complaints  persist ;  patient  has  just  been  rejected  by  the  draft  board  on 
account  of  impairment  of  vision  of  left  eye,  impairment  of  hearing,  par- 
ticularly of  the  left  ear,  and  loss  of  the  sense  of  smell.  Reflexes 
active  but  otherwise  negative.  Fundi — left  primary  optic  atrophy;  right 
fundus  negative. 

Remarks. — The  ultimate  condition  of  this  patient  might  have  been  has- 
tened and  also  improved  if  an  early  lessening  of  the  intracranial  pressure 
had  been  secured  early  by  the  operation  of  subtemporal  decompression  and 
drainage ;  at  the  time,  there  was  such  a  profuse  discharge  of  blood  from  the 
right  ear  and  of  bloody  cerebrospinal  fluid  from  the  left  ear,  which  continued 
for  several  days — so  much  so  that  the  patient  was  in  this  way  con- 
sidered as  ** decompressing"  himself  through  the  ears,  and  it  was  thought 
that  the  means  of  natural  absorption  would  then  be  suffJeient  for  whatever 
increased  pressure  of  cerebral  edema  was  left ;  this  entire  lessening  of  the 
increased  intracranial  pressure  was  finally  obtained  after  a  period  of  months. 

The  definite  and  prolonged  weakness  of  the  left  side  of  the  face  and  then 
its  gradual  and  almost  ultimate  recovery  would  indicate  a  severe  com- 
pression edema  of  the  left  facial  nerve  in  the  aqueduct  of  Fallopins  due  to 
a  fracture  of  the  adjacent  bone.    It  is  rare  that  these  basal  fractures  of  the 
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skull  actually  produce  a  complete  tear  of  either  faeial  nerve,  although  it  is 
possible  and  does  occasionally  occur ;  the  great  majority  of  patients,  how- 
ever, merely  have  a  temporary  edema  of  the  facial  nerve  itself  within  its 
narrow  caual — aqueduct  of  Fallopius. 

The  left  primary  optie  atrophy  is  probably  due  either  to  a  complete  tear 
of  the  optie  nerve  itself  anterior  to  the  optic  chiasm,  or  to  a  bony  compres- 
sion of  it  in  the  same  location  and  of  sufficient  compression  to  produce  a 
primary  optic  atrophy.  If  the  site  of  the  lesion  were  posterior  to  the  optie 
chiasm  and  in  the  left  optic  radiations  then  a  right  homonymous  hemianop- 
sia of  both  eyes  would  have  occurred,  whereas  if  the  lesion  were  situated 
in  the  sella  turcica  and  sufficient  to  destroy  the  optic  chiasm,  either  by  a  tear 
or  by  severe  bony  compression,  then  there  would  have  been  total  blindness  of 
both  eyes. 

The  left  purulent  otitis  media  followinfj  an  infection  extending:  through 
the  laceration  of  the  left  tympanic  membrane  was  a  source  of  great  danger 
to  the  patieut  for  fear  that  tlie  iufeetion  might  extend  through  the  line  of 
fracture  of  the  adjacen^  bones  and  the  possibility  of  a  purulent  meningitis 
and  brain  abscess  formation  residting;  fortunately  the  patient  made  an 
excellent  recovery. 

Case  31. — Acute  fracture  of  base  of  skull ;  marked  signs  of  an  increased 
intracranial  pressnTP,    No  operation.    Doubtful  recovery. 

No.  535. — Michael.  Forty-four  years.  White,  Married,  Driver. 
Ireland, 

Admitted  March  25,  1916,  Polyclinic  Hospital. 

Discharged  May  7,  1916^42  d<^ys  after  injury. 

Fa  mi  I  If  h  is  f  o  rif  n  ega  t  i  ve , 

rersotial  Hiaiorff. — Patient  has  been  a  heavy  drinker. 

First  htjunj. — Nine  years  ago,  patient  fell  upon  his  head,  a  distance  of 
6  feet,  into  an  areaway;  immediate  loss  of  consciousness  for  3  days;  motor 
aphasia  lasting  5  days-  apparently  no  other  signs  of  intracranial  lesion; 
returned  tn  work  2  wct^ks  after  injury. 

Second  Injury. — Eight  years  ago  severe  laceration  of  scalp  of  top  of 
head,  but  no  loss  of  consciousness;  was  able  to  work  tlie  follo^ving  day. 

Third  hijurtf. — Two  years  ago,  patient  fell,  breaking  right  tibia  ;  no  signs 
of  head  injury. 

Prrsent  [llnrss, — Patient  was  found  lying  unconscious  in  the  street;  Ms 
horse  and  wagon  were  standing  about  100  yards  from  the  place  of  accident; 
brought  to  the  hospital  in  the  ambulanee. 

Eraminafion  upon  adniis^sion  {approximately  1  hour  after  injury). — 
Temperature,  97.6^;  pulse,  76;  respiration.  20:  hi  nod -pressure.  138.  Pro- 
fountlly  nneonseious.  Extensive  laceration  over  the  occiput.  Bleeding  from 
the  month  due  to  ?>  teeth  having  been  knocked  out:  no  bleeding  from  nose 
or  ears:  rifrbt  mastoid  crchymnsis.  Pupils  dilated  and  react  to  light  shig- 
Kishly,  Eeflexi's  cannot  be  obtaineil :  no  Bahinski.  Fundi  negative.  Lum* 
bar  puncture — cerebrospinal  fliud  blood-tinged  and  under  slightly  increased 
pressure  (approximately  11  mmV 

TrfatHif}tf,^E\piH'\imt  palliiUive :  scalp  laceratiou  widely  shaved, 
cleansed  and  sutured  looselv;  2  drains  of  ruhher  tissue  inserted. 
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Examination  (16  hours  after  admission), — ^Tempe  rat  lire,  99.8' j  pulse, 
70;  respiratioD,  20;  blood-pressure,  142,  Semieonseious ;  ean  be  aroused 
easily  and  patient  yells  and  attempts  to  get  out  of  bed.  Marked  right  mastoiil 
eechymosis;  otoseopic  examination  reveals  the  right  tympanic  membrane 
bluish  and  bulging;  left  tympanic  membrane  of  normal  appearance.  Slight 
weakness  of  right  side  of  face  (peripheral  type).  Pupils  eqnal  and  react 
nnmially.  Reflexes— knee-jerks  exaggerated  bnt  equal;  no  ankle  clonus 
nor  Bahinski;  abdominal  reflexes  present  and  eqiiaL  Fundi— retinal  veins 
enlarged;  entire  retina  congested  but  only  the  nasal  margins  of  both  optic 
dislcs  oliscured  ^ry  edema.  Lumbar  puncturt^* — (*erebrospinnl  fluid  blood- 
tinged  and  under  a  definite  increase  of  intracranial  pressure  (approximately 
15  mm.).  X-ray  {Doctor  W.  H.  Stewart) — *'wide  line  of  fracture  of  right 
occipital  bone  extending  just  to  the  right  of  the  midline  forward  and  pos- 
terior to  the  right  mastoid 
area;  old  periostitis  of  ver- 
tex of  skuir'  (Fig.  61). 

Treatment,  —  Expectant 
palliative ;  no  operation  was 
advised  in  the  belief  that  the 
patient  could  "take  care  of 
the  intracranial  condition  of 
increased  pressure  of  hemor- 
rhage and  edema  by  al>sorp- 
tion.  (I  feel  now,  however, 
that  a  decompression  anfl 
drainage  operation  at  this 
period  would  have  resulted 
in  a  greater  ultimate  im- 
provement than  was  ob- 
tained by  the  expectant 
palliative  metho<l.) 

Esq  Hi  inn  t  lo  n  (6  days 
after  admission ) . — Tem- 
perature, 99.4"  ;  pulse,  72  ;  respiration,  18  ;  blood-jiressure,  140.  Conscious  ; 
complains  of  severe  headache  '*all  of  the  time" ;  mentally  confused  at  times, 
noisy  and  disturbs  tlie  other  patients.  Right  mastoid  eechymosis  still 
marked.  Right  facial  weakness  has  (lisappeared.  Pupils  equal  and  react 
normally.  Reflexes  very  much  exaggerated  but  otherwise  negative.  Fundi 
---dilatation  of  retinal  veins;  bhirrijjg  of  nasal  margins  of  optic  disks  per- 
sists. Lumbar  puncture^ — (^crelirospimd  tiuitl  straw-colored  and  under 
an  increased  pressure  (appnjximately  14  mm.)  :  laboratory  report 
(Doctor  Jeffries)^-'* numerous  red  blond-t^ells:''  Wassermann  test — nega- 
tive.   Expectant  palliative  treatment  continued. 

Ejrmninafmn  (20  days  after  admission).— Temperature,  99.4'^ :  pulse,  76; 
respiration,  18:  blood-pressure,  144.  Conscious;  complains  of  severe  liead- 
ache;  very  drowsy  and  at  times  slightly  irrational.  Right  mastoid  eechy- 
mosis has  disappeared;  right  facial  weakness  cannot  be  elicited  by  special 
tests.    Hearing — right  ear  impaired.    Scalp  laceration  has  healed.    Reflexes 


Fio.  61.— Linear  frttcturt?  of  rinltt  half  i^f  orripital  binie;  a 
chrtmie  jierioatitia  of  vertex  I'f  vault  alaf*  liiwdrNaefl,  A  dJefinile 
inrreaae  of  the  intrArrnnial  prpasurt*  ti  ' 

palliative  method.    Doubtfttl  recovery. 
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very  active  but  otherwise  negative.  Piindi — edematous  blurring  of  nasal 
margins  of  optic  disks  still  observed;  general  congestion  of  both  retina&, 
however,  has  disappeared, 

Treaimeni.^On  account  of  the  occasional  mental  confusion  of  the 
patient,  he  wan  permitted  to  remain  in  the  ward  for  a  period  of  about 
8  weeks  in  the  hope  that  his  condition  eonld  be  thus  observed  and  improved ; 
merely  dietetic  measures  were  used  in  addition  to  the  routine  expectant 
palliative  treatment. 

Examinaiion  at  diseharjre  {42  days  after  admission).— Temperature, 
99°  ;  pidse,  76 ;  respiration,  18 ;  blood-preisure,  138.  Patient  still  complaios 
of  dnll  headache,  especially  when  stooping  and  after  eating;  speaks  very 
slowly,  drawling  out  the  words  as  in  a  half*daze;  sleeps  heavily  and  for 
12  and  14  hours  at  a  time.  Hearing  of  right  ear  impaired^ — ^bone  conduction 
being  greater  than  air  conduction.  Pupils  ecinal  and  react  normally.  Re- 
flexes active  but  nthendse  negative.  Fundi — slight  edematous  blurring  of 
nasal  margins  of  both  optic  disks ;  retinal  veins  still  enlarged. 

Ernminuiion  (September  20,  1917^ — ^18  months  after  injury), — ^Patient 
looks  alcoholic  and  has  an  alcohol ie  breath.  Unable  to  work  daily,  as  some 
days  '*niy  head  is  bad.'*  Complains  of  headaches,  dizz>'  spells  and  loss  of 
memory.  Wife  states  that  patient  becomes  drunk  at  least  once  a  week — his 
suit  for  daiiia^''es  having  been  settled  out  of  court.  Pupils  espial  and  react 
normally.  Beflexes  active  but  otherwise  negative.  Fundi — general  retiaal 
congestion,  but  no  marked  blurring  of  margins  of  optie  disks.  Urine  exam- 
ination— trace  of  albumen  but  no  casts  found. 

Lmt  Report  (September  10,  1018 — 30  months  after  injury). — ^Wife 
states  tiiiit  the  {mtieiit  was  taken  to  alcobolit!  Mard  in  Bi41evue  Hospital  one 
week  ago  and  that  he  has  just  been  transferred  to  Blackweirs  Island  for  a 
period  of  3  months ;  he  bail  been  drinking  heavily  during  the  past  summer, 
threatening  his  wife  with  bodily  injury  during  quarrels  so  that  she  was 
obliged  to  have  him  committed*  She  now,  however,  wishes  me  to  help  her  get 
him  out,  but  I  advised  her  to  let  liim  remain  and  recommit  him  if  necessary. 

Ef  marks, — Tliis  initient  should  undf>ubtedly  have  received  the  benefit  of 
an  early  sHbtcniixnal  decompression  and  drainage,  and  particularly  follow- 
ing the  exaniiuatifni,  16  lunirs  after  adniissinn  when  the  increased  intra- 
cranial pressvire  was  aiyproxinuitely  15  mm. ;  this  was  a  particularly  interest- 
ing obstTvatiDU  in  that  at  the  prrcpding  examination  upon  admission  to  the 
ht)S|Htal  and  uliilr  th^-  patient  was  in  a  riiihl  c^tmlition  of  shock,  the  intra- 
cranial pressure  wjjs  only  sli-jlitly  inereasinl  (apprnximatcly  11  mm.),  and 
the  fundi  weie  negative,  wlirreiis  at  tliis  examination  (IG  Innirs  later)  not 
only  were  tlierr  now  signs  of  pressure  in  the  fnnili  as  revealed  by  the  oph- 
thalnu^set^pe,  but  the  measurement  of  the  cereljrospinal  fluid  at  lumbar 
puncture  by  means  of  the  spinal  mercurial  manometer  had  risen  to  approxi- 
mately 15  muL  It  was  believed  at  this  time  that  the  expectant  palliative 
treatment  would  be  sufbeient  in  aiding  the  alisctrptinri  af  this  increased  pres- 
sure of  free  liemorrba^^e  and  cerebral  edema  by  natural  means,  and  this 
belief  was  strcngthein^d  by  the  measurement  of  the  intracranial  pressure 
five  days  later  (6  days  aft^r  admission),  when  it  was  found  to  be  lowered 
to  approximately  14  nnu. ;  nn fortunately  a  later  measurement  was  not  taken 
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because  the  patient  seemed  to  be  improving  *  'as  well  as  could  be  expected*' — 
a  very  indefinite  and  vague  opinion. 

The  appearance  of  the  right  facial  weakness  of  the  peripheral  type  (the 
involvement  of  the  right  forehead  nniscles  appearing  gradually  after  16 
hours  following  the  injun^^)  would  indicate  merely  an  edema  of  the  right 
facial  ner\*e,  due  to  the  proximity  of  the  line  of  fracture  of  the  petrous  bone, 
or  at  least  a  lesion  of  the  neighboring  structures;  the  otoscopic  examinations 
revealing  blood  in  the  right  middle  ear  are  very  suggestive  of  a  fracture  of 
the  adjacent  bone,  and  this  in  itself  would  be  Kufificient  to  produce  an  ede- 
matous compression  of  the  ri^ht  facial  nerve  within  its  narrow  bony  canal  of 
the  aqueduct  of  Pallopius.  The  disappearance  of  thLs  facial  weakness  within 
6  days  following  the  injury  confirms  the  opinion  that  it  was  clue  merely  t^  a 
temporar}^  edematous  constriction  of  it. 

The  X-ray  report  of  a  fracture  of  the  right  occipital  bone,  and  par- 
ticularly subtentjorial,  is  very  impressive  in  that  these  subtentorial  fractures 
are  most  dangerous  ones,  as  they  cause  so  frequently  subtentorial  hemor- 
rhage and  particularly  medullary  cornpn^ssifni  and  edenui  when  they  radiate 
dowm  to  the  foramen  magnum.  It  is  fortunate  for  these  patients  to  sur- 
vive a  period  of  12  hours  following  the  injury. 

Case  32. — ^Acute  fracture  of  base  of  skull ;  marked  signs  of  an  increased 
intracranial  pressure.  No  operation;  repeated  lumbar  punctures.  Doubt- 
ful recovery. 

No.  554. — Joseph-    Fortj^-one  years.    White.    Married.    Laborer.    Italy, 

Admitted  March  28,  1916,  Polyclinic  Hospital, 

Discharged  April  16,  1916 — 18  days  after  injury. 

Famfly  histonj  negative. 

Personal  hist  or  if  negative. 

Present  lUnfSH.^V^^hWt^  iiatient  was  working  upon  a  Bcaffold,  he  fell  from 
a  height  of  25-30  feet  to  the  ground  j  immediate  loss  of  eonBciousness ; 
brought  to  the  hospital  iu  the  arabulauce. 

ETannnai ioniipon  admission  ('-Jo  minutes  after  injury).— Temperature, 
98,8^;  pulse,  74;  respiration,  IS;  blood-pre.s8ure,  138,  Well-developed  and 
nourished.  Unconscious.  Bleeding  pnvfusely  from  left  car;  left  mastoid 
ecehymosis.  Pupils  dilated  equally.  Reflexes  could  not  be  elicited — all 
absent;  cerebrospinal  fluid  blood-tinged  and  under  high  pressure  (approxi- 
mately 15  mm.).  (It  is  rare  for  this  degree  of  pressure  to  occur  within  6 
hours  after  the  head  injury — due  to  the  presence  of  initial  shock  associated 
with  head  injuries— that  is,  the  blood-pressure  being  low  from  the  shocks 
naturally  it  would  be  difficult  for  intracranial  bleeding  to  occur  unless  the 
torn  vessel  was  an  unusually  large  one;  in  this  ]>atient  the  l)lood' 
pressure  was  138  and  therefore  it  was  possible  for  intracranial  bleeding 
to  occur  early.) 

Treafmciii, — E.xpeetant  palliative, 

Ej-ftminafian  (14  hours  after  admission). — Temperature,  100.2'';  pulse, 
70;  n^spiration,  18;  blood-pressure^  136.  l^emiecinseious  and  stuporous. 
Bleeding  from  left  ear  has  t-easf^d ;  otoseopic  examination  reveals  a  tear  nf 
the  posterior  portion  of  left  t\Tnpaiiic  membrane;  right  t^Tupanie  m<uiibranr 
bluish  and  bulging,  therefore,  blood  iu  the  ri*^ht  niidfUe  ear,    Kpchynifvsi.s  of 
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both  raastaid  areas — right  more  than  left.  Pupils  equal  aed  react  normally. 
Reflexes— knee-jerks  exaggerated  equally;  no  ankle  clonus  nor  Babinski; 
abdominal  reflexes  depressed  equally.  Fundi — retinal  veins  dilated;  ede- 
matous blurring  of  nasal  margins  of  both  optic  disks.  X-ray  (Doctor  J,  A. 
Quimby) — '"no  fracture  can  be  observed/' 

Treainient, — Expectant  palliative ;  another  himbar  puncture  and  removal 
.  of  18  e.c.  of  blood-tinged  cerebrospinal  fluid  performed  in  the  hope  that  suffi 
cient  drainage  and  lessening  of  the  intracranial  pressure  could  be  thus 
obtained.  These  lumbar  punctures  were  repeated  daily  upon  five  consecutive 
days  with  much  relief  to  the  patient— especially  a  lessening  of  the  headache, 
the  stupor  and  mcjital  confusion. 

Examination  (6  daya  after  admission ),^ — Temperature,  99,8;  pulse,  72; 
respiration,  18;  blootl-pressure,  1411  Conscious;  complains  of  a  severe 
frontal  headache.  Hearing — right  ear  more  impaired,  bone  conduction 
being  greater  than  air  conduetinn.  Pupils  equal  and  react  nonnally.  Re- 
flexes exagfrerafi^d  but  equal — ^otherwise  negative.  Fundi^nasal  margins  of 
both  optic  disks  blurred ;  retinal  veins  eidarged. 

Treatment. — ^Expoetant  palliative  continued, 

Ejcamifuition  at  disciiury^e  (IS  days  after  admission). — Temperature,' 
98.8°;  pulse,  78;  respiration,  20;  blood-pressure,  142.  Complains  of  head- 
ache and  some  nausea  after  eating;  spells  of  lightheadedness.  Hearing  of 
both  cars  impaired — right  possibly  greater  than  left  (due  to  a  blockage 
of  blood  in  the  middle  ear — the  right  tympanic  membrane  not  having  been 
punctured)  ;  bone  conduction  greater  than  air  conduction.  Reflexes  active 
but  otherwise  negative.  Fundi — nasal  margins  indistinct  and  blurred; 
retinal  veins  enlarged. 

Ej-amiitatlon  (Octftbcr  20,  1917 — 10  mmiths  after  injury). — Patient  able 
to  work  as  night  watchman — his  duties  being  light.  Complains  of  headache, 
inability  to  sleep  and  easily  tired  upon  the  least  exertion.  Hearing — right 
car  less  acute  than  left;  bone  conjluetinn  equals  air  conduction  in  left  ear. 
Pupils  equal  and  react  normnlly.  Reflexes  active  but  otherwise  negative. 
Fundi — retiunl  vtMris  enlarged;  a  slight  cdcuuitous  blurri ug  along  the  nasal 
margins  of  both  optic  disks^not  so  distinct  as  upon  discharge. 

Last  Examiitathn  (July  10, 191S — 27  months  after  injury). — Still  work- 
ing as  night  wntebnuin  iuiil  is  apparently  sHtisfl*d  with  his  position.  *'Pain 
in  the  head  sntui'titiies  but  not  very  bnd/'  Is  slec]>ing  better;  unable  to  do 
any  heavy  wnrk.  Hearing — left  ear  almost  normal :  air  conduction  greater 
than  bone  coudueliun,  whereas  in  right  ear  boue  conduction  is  still  greater 
than  air  conduct ii^n.  Reflexes  active  but  otherwise  negative.  Fundi — - 
obscuration  of  luisal  margins  still  persists;  practically  no  erdargement  of 
retinal  vessels. 

RemarkH. — The  fact  that  the  signs  of  an  increased  intracranial  pressure* 
most  probably  due  to  a  chronic  cerebral  edema,  have  persisted  until  the 
last  examination  would  indicate  that  a  siditenxporal  decompression  with 
drainage  would  have  been  the  better  method  of  treatment  for  this  patient, 
and  since  this  increased  pressure  has  persisted  this  length  of  time,  the  hope 
of  its  being  eventually  absorbed  by  natural  means  is  very  remote;  in  the 
meantime,  as  the  result  of  this  increased  intracranial  pressiire,  the  patient 
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is  being  impaired— a  mental  retardation  and  an  emotional  instability ;  the 
sense  of  early  fatigue  and  the  general  physical  weakness  are  characteristic 
of  all  these  patients. 

The  signs  of  initial  shock  so  common  in  these  patients  having  cranial 
injuries  were  overshadowed  and  submerged  by  the  signs  of  increased  intra- 
cranial  pressure;  the  shock,  however,  could  not  have  been  severe  because  the 
blood-pressure  was  138,  which  would  have  been  impossible  in  the  stat^  of 
severe  shock  as  the  resulting  lowered  blood-pressure  of  shock  could  not 
have  produced  a  marked  increase  of  the  intraerauial  pressure  even  if  a 
large  intracranial  vessel  had  been  torn ;  it  is  only  when  the  shock  is  mild  or 
is  disappearing  that  it  is  possible  for  a  marked  increase  of  the  intracranial 
pressure  to  occur. 

Although  the  X-ray  was  negative  for  fracture  of  the  skull  (and  it  is 
rarely  possible  for  a  fracture  of  the  base,  and  particularly  of  the  middle  fossa, 
to  !)e  show^l  by  the  X-ray) ,  yet  the  fact  that  the  left  tympanic  membrane  was 
ruptured  and  associated  with  a  left  mastoid  ecchyniosis,  and  that  there  was 
a  hemorrhage  in  the  right  tympanic  cavity  as  revealed  by  the  bluish  dis- 
coloration of  the  right  tympanic  mt*mbrane  at  the  otoscopic  examination  and 
*aIso  associated  with  a  right  mastoid  ecchymosis — these  observations  would 
indicate  a  fi-acture  of  the  base  of  the  skull  extending  through  the  middle 
fossa,  or  at  least  in  the  petrous  bones. 

The  impaimient  of  hearing,  and  especially  the  observation  that  the  hear- 
ing of  the  right  ear  was  more  impaired  than  that  of  the  left,  and  the  fact 
that  it  was  the  right  ear  which  had  the  hemorrhage  in  the  tympanic  cavity 
and  yet  the  right  tympaiuc  membrane  was  intact  but  bluish  and  bulging— 
this  observation  is  interesting  in  that  there  must  have  been  a  greater  blockage 
to  the  sound  transmission  mechanism  of  the  right  middle  ear  than  of  the  left 
middle  ear,  even  though  in  the  latter  case  the-  left  t\nnpanic  membrane  had 
been  lacerated.  The  persistence  of  a  greater  impairment  of  hearing  of  the 
right  ear  would  tend  to  indicate  that  it  would  be  better  judgment  to  perform  a 
paracentesis  of  the  tympanic  membrane  in  patients  where  a  hemorrhage  into 
the  middle  ear  has  occurred  and  yet  the  tympanic  membrane  remains  intact ; 
the  danger,  however,  of  a  possible  infective  process  reaching  the  middle  ear 
through  an  incised  tympanic  membrane  and  thus  extending  through  the 
line  of  fracture  to  the  meninges  and  even  beyond — this  complication  should 
be  carefully  coosidereil  before  attempting  to  secure  the  more  acute  hearing; 
ordinarily,  however,  the  danger  of  infection  is  small  and  it  should  not  occur 
if  the  proper  precautious  of  {isepsis  and  sterilization  are  employed. 

The  marked  temporary  improvement  followiug  each  lumbar  puncture 
and  withdrawal  of  15-20  c.e.  of  ecrrbrospinal  Huid  possibly  made  us  more 
hopefid  of  the  ultimate  good  result  to  be  expected  in  this  patient  than  we 
should  have  been;  if  a  subtemporal  decompression  and  drainage  had  bcpu 
performed  at  the  time  the  second  lumbar  puncture  was  advised  as  a  thera- 
peutic measure,  this  patient  would  now,  I  believe,  be  a  well  man.  Prom  this 
standpoint,  the  advocacy  of  repeated  lumbar  punctures  as  a  therapeutic 
measure  should  be  limited  to  the  mild  cases  of  increased  iutraerauial  pres- 
sure, and  it  must  not  be  considered  as  a  substitute  for  the  cranial  operation 
of  subtemporal  decompression  and  drainage. 
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Case  33. — Acute  fracture  of  base  of  skull;  ^igns  of  a  marked  Increase 
of  intracranial  pressure.  No  operation  ;  repeated  lumbar  punctures.  Doubt- 
ful ^ecove^J^ 

No.  581.^ — Daniel.  Thirty-three  years.  White.  Single.  Advertising* 
United  States. 

Admitted  May  16.  1916,  Fotyelinie  Hospital. 

Dischar^^ed  May  28,  1916^ — 12  days  after  injury, 

Familtf  kisfory  negrative. 

Personal  history  negative. 

Presntt  illufss. — Patient  was  found  lying  in  the  street  at  2,30  a.m,  in  a 
condition  apparently  of  acute  alcoholism;  unconscious;  brought  to  the  hos- 
pital in  the  ambulance. 

E.rafui}i€ition  upon  admission  (1  hour  after  injury). — Temperature, 
97.6'^;  pulse,  72;  respiration,  18;  blood-pressure,  128.  Unconscious  and  in 
shock.  Stertorous,  hea^^^  respiration;  alcoholic  breath.  Extensive  lacera- 
tion over  left  parietal  area  and  a  stab  wouod  of  right  arm  above  the  elbow. 
Bleeding  from  right  ear,  nose  and  month.  Pupils  very  small,  but  eijual; 
do  not  react  to  light.  Reflexes — knee-jerks  diminished  but  equal ;  no  ankle 
clonus  nor  Babinski ;  abdominal  reflexes  absent.  Fundi  negative  except  for 
a  general  retinal  suffusion  and  congestion. 

Treattnent. — Expectant  palliative  ;  shock  treatment  instituted. 

Examination  (16  hours  after  admission).— Temperature,  100.2'';  pulse, 
84 ;  respiration,  22 ;  blood-pressure,  138.  Conscious  but  very  stuporous. 
Straw-colorcd  fluid  oozing  from  right  ear;  right  mastoid  area  ecchymosed 
and  boggy.  Pupils— both  pin-point  (no  morphia  has  been  administered)* 
Reflexes — knee-jerks  active  but  equal ;  suggestive  Babinski  and  Gordon 
reflexes  hut  no  ankle  elornis;  abdnniinal  reflexes  present  and  equal.  Fundi 
cannot  be  accurately  observed  on  aeeouut  of  the  small  pupils.  Lumbar 
puuetxire — bloody  cerebrospinal  fluid  and  under  a  pressure  of  11  mm. 
X-ray  (Doctor  W.  II.  Stewart) — ** fracture  of  right  squamous  bone  extend- 
ing down  into  right  petrous  bone.'* 

T  realm  mi. —Yjxpvvtnnt  palliative  continued.  (The  operation  of  sub- 
temporal decompression  and  drainage  should  have  been  performed  at 
this  time.) 

Esaminafion  (36  hours  after  admission).— Temperature,  100^;  pulse, 
78:  respiratir^n,  IS;  tilu(Kl'pressurt\  140.  Conscious;  eoniiilainini'' of  severe 
headache — ** splitting/'  Discharge  of  cerebrospinal  fluid  from  right  ear 
has  ceased;  otosc^jpic  examination  reveals  a  small  tear  in  the  lower  posterior 
quadrant  of  the  right  tymi>finic  membrane;  li^ft  rar-druni  fd'  normal  appear* 
ance.  Hearing  of  right  ear  definitely  impaired— cannot  hear  watch.  Slight 
weakness  of  right  side  of  face — perii)hi"ral  tyjio.  Pupils  not  so  small; 
equal,  and  react  well.  RcOexes — left  knee-jerks  possibly  more  active  than 
right ;  still  suggestive  bilateral  Ba!>inski ;  no  ankle  clonus ;  abdominal  re- 
flexes— ^present  and  equal.  Fundi — retinal  vessels  dilated;  nasal  halves  of 
the  optic  disks  blurred — right  more  than  left.  Lumbar  puncture — cerebro* 
spinal  fluid  bloody  and  umler  an  int^'reascd  pressure  of  approximately  14  mm. 

TrrahnfHfr — Kxpectant  palliative.  A  decompression  operation  should 
certainlv  have  been   advised   at   this  time,   hut   u n fort o! lately   it   was  not 


ACUTE  BRAIN  INJURIES  221 

considered  necessary  in  the  belief  that  repeated  lumbar  punctures  and 
drainage  of  15-20  c.c.  of  cerebrospinal  fluid  each  time  would  be  suflScient. 
This  was  performed  daily  upon  4  consecutive  days ;  each  time  the  cerebro- 
spinal fluid  was  bloody  and  under  a  pressure  of  approximately  12-14  mm. ; 
patient  felt  better  after  each  lumbar  puncture — particularly  a  lessening 
of  the  headache. 

Examination  at  discharge  (12  days  after  admission). — Temperature, 
99.4° ;  pulse,  80 ;  respiration,  18 ;  blood-pressure,  142.  Patient  very  irri- 
table, restless  and  complains  of  *  *  shooting  headache. ' '  He  disobeys  orders, 
will  not  remain,  in  bed,  and  insists  upon  going  home,  because  **you  are 
starving  me  and  I  can't  sleep  here.'*  Patient  is  discharged  at  his  own 
risk  (A.  0.  R.)-  Right  mastoid  area  still  slightly  ecchymosed  and  tender 
upon  palpation.  Weakness  of  right  side  of  face  not  elicited  by  special  tests. 
Pupils  rather  small  but  equal,  and  react  well.  Reflexes  very  active  but 
equal ;  no  Babinski  nor  ankle  clonus ;  abdominal  reflexes  present  and  equal. 
Fundi — retinal  vessels  still  enlarged ;  edematous  blurring  of  the  nasal  mar- 
gins of  both  optic  disks  persists.  Patient  refused  another  lumbar  puncture 
at  this  time  and  said  *  *  I  won 't  be  cut  up. ' ' 

Treatment. — Relatives  advised  to  keep  patient  home  in  bed  quietly  and 
on  soft  diet ;  daily  catharsis  and  no  alcohol. 

Examination  (September  10,  1916 — 4  months  after  injury). — Patient 
has  tried  to  work  but  had  to  **give  up''  each  time.  **Too  much  pain  in 
my  head  and  dizzy  spells."  '*Just  dead  at  nisrht.''  Pupils  equal  and  react 
normally.  Reflexes  active  but  equal;  no  ankle  clonus  nor  Babinski.  Fundi 
— general  congestion  of  entire  retina* :  distinct  obscuration  of  the  nasal  mar- 
gins of  both  optic  disks.  Patient  refused  a  lumbar  puncture. 

Examination  (October  20,  1917 — 17  months  after  injury). — Patient 
complains  of  headache  and  ** general  tiredness";  is  a  night  watchman 
** where  I  can  sit  and  sometimes  sleep."  Pupils  negative.  Reflexes  active 
but  otherwise  negative.  Fundi — retinal  veins  still  large ;  the  nasal  margins 
of  both  optic  disks  obscured  by  edema. 

Last  Examination  (August  12,  1918 — ^27  months  after  injury). — Still 
complains  of  headache — particularly  in  the  morning.  ** Never  really  well." 
Brother  says  he  has  become  a  **bum."  Pupils  negative.  Reflexes  active 
but  otherwise  negative.  Fundi — blurring  of  the  nasal  margins  still  persists. 
Patient  advised  again  to  enter  hospital  for  observation,  but  he  has  not 
consented  to  do  so. 

Remarks. — The  end-result  of  this  patient  will  apparently  be  most  dis- 
couraging— becoming  more  and  more  unstable  emotionally,  definitely  im- 
paired mentally,  and  it  will  not  be  surprising  if  institutional  care  will 
eventually  be  advisable.  An  early  subtemporal  decompression  and  drainage, 
unilateral,  and  if  necessary,  bilateral,  should  have  been  performed,  but  the 
relatives  were  so  influenced  by  the  patient  himself,  who  was  not  in  a  normal 
mental  condition  at  the  time  following  the  injury,  so  that  the  operative 
permission  requested  could  not  be  obtained. 

The  delayed  weakness  of  the  right  side  of  the  face  which  was  not  ascer- 
tained until  36  hours  after  the  injury  would  point  merely  to  an  edema  of 
the  facial  nerve  itself  within  the  aqueduct  of  Fallopius ;  it  was  only  of  tern- 
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porary  duration  in  that  no  signs  of  its  presence  could  be  elicited  at  the  time 
of  the  patient's  discharge,  ten  days  lat^r. 

The  pupillary  contraction,  which  persisted  for  more  than  36  hours  fol- 
lowing the  injurj%  was  undoubtedly  due  to  a  bilateral  cortical  irritation^ — 
most  probably  a  subarachnoid  hemorrhage  and  not  of  sufficient  size  and  com- 
pression to  produce  the  paralytic  enlargement  of  the  pupils ;  in  some  patientij, 
the  initial  shock  is  so  great  that  the  pupils  are  dilated  even  in  the  presence 
of  a  great  increase  of  the  cortical  irritability,  but  as  soon  as  the  shock 
lessens  then  the  pupils  become  contracted,  and  if  the  cortical  irritation  be- 
comes greater  and  greater  until  a  definite  snpraeortical  clot  and  compression 
occur,  then  the  pupils  gradually  enlarge  to  the  point  of  dilatation  and  no 
longer  react  to  light  unless  sluggishly :  a  definite  inequality  in  the  size  of 
the  pupils— such  as  a  very  much  contracted  pupil  of  ipsolateral  cortical 
irritation  or  a  dilated  pupil  of  ipsolateral  cortical  compression,  can  be  of 
great  value  in  the  localization  of  the  greater  lesion  of  either  hemisphere. 

Case  34.^ Acute  fracture  of  base  of  skull ;  signs  of  a  marked  increase  of 
intracranial  pressure.    No  operation.    Doubtful  recovery. 

No.  814. — Vincent.    Twenty-four  years.  White.  Single*  Clerk.  Canada. 

Admitted  March  22,  1917,  Polyclinic  Hospital. 

Discharged  April  25,  1917—32  days  after  injury. 

Fatuilij  khtory  negative. 

Fersonal  huiorij  negative. 

FrvscHt  Illness, — Patient  tripped  over  a  rug,  falling  headforemost  into 
fireplace  and  striking  the  back  of  his  head  against  an  andiron ;  immediate 
loss  of  consciousness ;  brought  to  hospital  in  ambulance. 

Examhidilan  \\\\(m  admission  (80  niimitcs  iiftcr  injury),*— Tempera- 
ture, 97°;  pulse,  60;  respiration,  16;  blood-pressure,  128.  Unconscious; 
cold,  clammy  skin  and  temperature  of  97,  indicating  severe  shock  (in  the 
presence  of  a  subtentorial  injury  affecting  the  medulla  and  thus  retarding^  the 
pulse-  and  respiration-nites).  Laceration  of  two  inches  long  over  left  occipi- 
tal area.  Profuse  hemorrhage  and  discharge  of  cerebrospinal  fluid  from  left 
ear ;  left  mastoid  eechymosis  and  boggiuess.  Pupils  slightly  dilated  but  equal ; 
reaction  to  light  sluggish.  Reflexes— knee-jerks  equally  exaggerated;  double 
ankle  clonus  ami  double  Babiuski :  abdominal  reflexes  absent.  Pundi^reti- 
ual  veins  dilated;  nptic  disks  clear. 

Trtaimfiit. — Expectant  palliative;  vigorous  treatment  of  shock  instituted 
and  careful  observation. 

Examinatton  (10  hours  after  admission).^ — Temperature,  98.8°;  pulse, 
64;  respiration,  20:  blond -pressure,  1:12.  Semiconscious;  exceedingly  rest* 
less,  requiriufr  morphia  and  restraint.  Discharge  of  blood  and  cerebrospinal 
fluid  from  left  ear  not  so  profuse.  Pupils  equal  and  react  more  actively. 
Reflexes — knee-jerks  exaggerated;  bilateral  ankle  clonus  and  Babinski  per- 
si.st ;  abdominal  reflexes,  however,  can  be  obtained  with  diflicuity.  Fundi— 
retinal  veins  dilated:  distinct  edematous  blurring  along  tiic  lower  nasal 
quadrants  of  both  optic  disks,  Jjumbar  puncture — cerebrospinal  fluid 
bloody  and  under  increased  pressure  (12  mm.).  X-ray  (Doctor  G,  W, 
Welton) — ''unusually  distinct  lamboidal  suture,  and  particularly  on  the 
left  side,  as  though  a  diastasis  of  it  had  occurred.*' 
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Treatment. — Expectant  palliative  contmued,  (If  an  operation  to  re- 
lieve this  increased  pressure  and  to  drain  the  intracranial  hemorrhage  were 
to  be  advised,  this  was  the  time  it  should  have  been  performed.  It  was 
thought,  however,  that  the  intracranial  pressure  was  not  sufficient^'  high 
to  advise  an  operation  in  the  belief  that  the  normal  absorption  would  *'take 
care  of"  this  condition;  the  subseqnent  history,  however,  makes  me  feel  that 
an  operation  .at  this  time  would  have  been  the  proper  procedure — at  leasl:  it 
would  have  given  him  a  chance  for  a  greater  ultimate  improvement.) 

Examhiation  (36  hours  after  injury). — Temperature,  99.8°;  pulse,  BS; 
respiration,  20;  blood-pressure,  134.  Conscious,  but  confused  mentally; 
wants  to  go  home^ — requiring  restraint  and  morphia.  Bleeding  from  left  ear 
has  ceased ;  otoseopie  examination  reveals  an  extensive  laceration  of  the 
entire  posterior  attachment  of  left  tympanic  membrane  to  the  bone ;  a  dark 
currant *jel)y  clot  is  observed  extruding  through  the  tear;  left  mastoid 
area  very  much  swollen,  ecchymotie  and  extremely  tender.  Pupils  equal 
and  react  normally.  Reflexes — both  knee-jerks  exaggerated ;  exhaustible 
ankle  clonus  and  only  a  suggestive  bilateral  Babinski  ■  abdominal  reflexes 
present  and  equal.  Fundi — nasal  half  of  left  optic  disk  obscured,  but  only 
nasal  margin  of  right  optic  disk  blurred  ;  retinal  veins  engorged  and  tortuous. 

Treat ttHnt.~Ex\WQtm\t  palliative  continued. 

Ejaminafimi  (6  days  after  admission). — Temperature,  99.4-  ;  pulse,  68; 
respiration,  20;  blood- pressure,  132.  Perfectly  conscious;  complains  of 
severe  headache,  more  on  left  side.  Laceration  of  scalp  healing  per  primam. 
Reflexes  very  much  exaggerated  but  neither  ankle  clonus  nor  Babinski  eaa 
be  elicited.  Fundi— nasal  margins  of  both  optic  disks  obliterated  by  edema  ; 
retinal  veins  dilated  and  tortuous. 

Examination  at  discharge  (32  da^'s  after  admission).— Temperature, 
98.8'';  pulse,  66;  respiration,  20;  blood-pressure,  138.  Conscious;  slight 
general  headache  each  day  but  not  severe  ;  '*sort  of  weak  all  over/*  Lacera- 
tion of  seaip  healed.  Hearing  of  left  ear  impaired — bone  conduction  being 
greater  than  air  conduction  and  therefore  left  middle  ear  involvement. 
Pupils  equal  and  react  normally.  Eeflexes  very  active  but  othenvise  ncga* 
tive.  Fundi — retinal  veins  still  enlarged;  nasal  margins  of  both  optic  disks 
indistinct— left  more  than  right. 

Repari  (by  letter.  May  15,  1017,  2  months  after  injury). — ''Doing 
w^ell  except  daily  headaches,  very  irritable  and  wants  to  sleep  most  of  the 
time;  is  not  interested  in  things  as  before  the  injury." 

Report  (by  letter,  September  21,  1917,  6  months  after  injury).— ** My 
condition  is  a  little  improved,  but  far  from  being  myself;  beiidache  almost 
all  the  time  and  so  tight-headed ;  I  have  lived  np  to  3'our  diet  and 
iustruf*tious.'* 

Last  report  (by  letter,  August  12.  1918,  17  mouths  after  injury). — **  Vin- 
cent has  never  been  himself  since  the  accident.  Before,  he  was  a  hard- 
working, cheerful  boy;  now,  he  complains  of  his  head  every  day,  grumbles 
at  everything,  verv'  irritable,  and  must  lie  down  after  nuy  exertion  on  account 
of  'pain  in  my  head.*  He  cannot  wcu-k  and  I  do  not  know  what  to  do  with 
him.    Would  an  operation  help  him  now?" 

Remarks. — The  above  question  of  the  mother  is  a  very  pertinrnt  one,  and 
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yet  il  in  tUmhifnl  wfi<*tiu'r  an  op*TKtion  at  this  time  would  improve  his  cou- 
illiioiL  Natiiriil]>\  a  llicji'DUKh  examiiialion  would  be  necessary  to  ascertain 
tlm  im'm*mH^  or  not  of  uii  JucreaHed  intraeranial  pressure;  if  present,  then  a 
deeiaiifireHwitin  would  u'wv  liim  a  definite  ehanee  of  being  improved — particu- 
tarl.v  Hh'  HradjiefH-  relieved  and  his  j^enerai  eondition  so  improved  that  it 
would  In*  |>oNKil»le  for  liiiii  to  return  to  \m  work.  On  the  other  hand,  if  no 
luereriKed  iidrueniiitnl  prewKure  wan  present,  then  no  operation  would  be 
iudiealed  and  tliere  wotdd  be  nothin^^  to  he  done  except  the  expectant 
pallialive  freaiiueul  t\m\  lie  is  iic^w  reeeiviti^.  These  are  the  patient.s  for 
nihim  Jtu  opei'HtldU  at  tfie  time  (^f  tlie  injury  might  have  effected  a  greater 
ulliiuMte  nM*overy. 

Tliiw  patient  maVle  sueh  an  exeellent  immediate  recovery  as  far  as  life 
and  liix  k*''****"*^^  eondition  were  eoneenied  that,  uimn  the  hospital  chart,  he 
tniuld  lane  been  deni^MiatiHi  as  '"  WelT*;  and  yet  u]iun  foUowin^  his  history  for 
a  period  td'  almost  one  year  and  a  ladf,  we  Hud  that  he  is  not  well  and  it  is 
very  doubt ful  il*  hr  will  ever  enjoy  his  former  p:ood  health.  Considernig  the 
uhiinnte  recovery  uT  these  patients,  an*l  ehictty  the  emotional  and  mental 
slalUN,  it  \}i  then  tlml  we  are  im|U"essed  by  the  advisability  and  the  necessity 
of  an  early  and  ellleient  relief  at  the  increased  intracranial  pressure  as  soon 
an  the  m^un  of  shock  fmve  subsided.  It  is  taking  too  great  a  ^'ehaiice'*  to 
pertiut  these  pallents  to  absurb  the  eerebral  edema,  unless  the  si^ns  of 
intraeraninl  pressiun*  are  mild,  and  only  these  '*mihr'  eases  should  be  treated 
l»y  the  exiHvtant  palliative  metluHl 

Kkvkkt  Mu  i^  Ukain  IxjrRiKs  Assoi^iated  with  a  Depressed  Fbactcki:  or 
*tn^  V  Aiii\  WITH  ANU  vvrriun  T  a  Fractire  or  the  Base  op  the  Skx:t-l 

A  cranial  uijmy  of  surticient  force  to  pnHluce  a  fracture  of  the  Tault  of 
the  *kuH  540  that  the  line  of  fraciurt*  radiatt^s  from  the  area  of  contact^  asual^ 
iNiUNd'si  the  hue  \n*  lines  of  fractnrv  to  extend  to  the  base  of  the 
the  \vt*akcr  iH^rtiuns,  and  [virticularly  the  middle  fossa:  in  this 
extensive  line**r  and  als\*  dcpr\*sa;*\i  fractures  of  the  vault  are 
cvHsa^xnMtiHl  with  a  fracture  of  the  l^sc  of  the  sskulL 

All  dc|m'!«!4k\l  f  fact  uresis  of  the  vault  y  with  almost  no  exceptioBs) 
U*  clcvatxHl  or  n*movt\| — atnl  a^-  t\irly  a^  |His:sible  after  the  initial  ahcel 
iigury  has  sul^dtxl .  if.  hv^wf  Nvr.  there  are  prt^-^ent  definite  signs  of  a  i 
luctwi^  of  the  intra\*raiual  v^rv^^ure  due  either  to  hentorrliafe 
eiteuMi  atnl  m  the  |%n«jetKe  vmt  abcJeiKV  of  a  f metnre  of  the  base  of  tk  : 
iWn  it  is  belter  surxix^l  jiK^rtuent  ainl  of  oiuc^  '       -    -  * 
l'erC\>nii  Hr^.  a  subteaiiKvral  vfe\>«i|*n*ssioci  on  * 
tbe  \le|*^e55!ie\t  area  ^^  K^ne.  aini  then^  at  the  -^ame 
reittK^XY  ll»e  vletve^s^'U  area  ixf  Kuse.    I  f  ih  ^'<  '"---•  d  i>  .. 
Wavii!^  a  ktick  iHtmerantal  i*ressure.  t^  -iratkyi 

K'^o  Ue|yr^^««iiiMi  ^*f  tke  vauh  ts  atteiK^ev:  ^*  :i 
tW  ui*4eHjfii^  cerebral  c\^rte\^^a»d  es^^evUIly 
iJbe  ee«e^>rml  tiE^o^vue  ma^v  Nf  pirw^rwk^l  and  even  tntr 
mg^  mmi  xh^^  -  -vrianiiiiiiin  t«i|«dr^* '^*    -•*-  — 
?f^«)|  fWit  .«ic««i»tkfeMMe  ^ 
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not  be  easily  overlooked.  The  history  of  many  of  these  patients  who  have 
undergone  this  incomplete  and  improper  method  of  surgical  relief  is  that 
their  condition  is  worse  after  the  operation  than  before  it — and  it  has  been 
a  correct  observation;  so  much  so,  that  it  has  been  advocated  that  no  de- 
pressed fracture  of  the  vault  should  be  elevated  or  removed  unless  definite 
signs  of  impairment  to  the  underlying  cerebral  cortex  should  appear  later — 
and  then  the  operation  at  that  late  date.  This  latter  method  of  expectancy 
would  be  the  safer  treatment  to  follow  in  many  patients  having  a  high 
intracranial  pressure  as  compared  with  the  method  of  attempting  only  to 
elevate  or  remove  the  depressed  area  of  bone  which  is  frequently  associated 
with  much  damage  to  the  underlying  cerebral  tissues,  but  the  most  rational 
and  successful  method  of  treatment  for  these  patients  is  the  relief  first  of 
the  general  increase  of  the  intracranial  pressure  by  means  of  a  subtemporal 
decompression  and  then  the  elevation  or  removal  of  the  depressed  area  of 
the  vault ;  in  this  manner,  the  general  intracranial  pressure  is  lowered  over 
a  comparatively  silent  area  of  the  cerebral  cortex,  the  dura  opened  and 
permitted  to  remain  open,  and  the  operative  incision  can  be  firmly  closed 
by  the  temporal  muscle  so  that  there  is  no  danger  of  unsightly  and  serious 
complications  of  cerebral  hemi®  and  fungi. 

Naturally,  in  patients  having  a  depressed  fracture  of  the  vault  with  and 
without  a  fracture  of  the  base  and  not  associated  with  a  marked  increased 
intracranial  pressure — these  patients  recjuire  only  the  elevation  or  removal 
of  the  depressed  area  of  bone  with  and  without  the  opening  of  the  under- 
lying dura,  according  to  the  pathology  there  ascertained ;  also,  in  the  doubt- 
ful cases  of  high  intracranial  pressure  before  operation,  when  the  underlying 
dura  at  the  site  of  bony  depression  is  found  to  be  exceedingly  tense  and 
bulging  and  the  intracranial  pressure  is  therefore  much  higher  than  was 
ascertained  before  the  operation,  then  it  is  better  surgical  judgment  not  to 
open  the  dura,  but  to  perform  an  ipsolateral  subtemporal  decompression 
immediately,  and  then,  if  advisable  on  account  of  an  underlying  local  lesion, 
the  dura  beneath  the  depressed  area  of  bone  may  now  be  safely  opened. 

If  this  method  of  conservative  surgical  treatment  of  these  patients  having 
depressed  areas  of  the  vault  is  not  used,  then  not  only  is  the  innnediate  dan- 
ger present  of  making  the  condition  of  the  patient  worse  than  before  the  op- 
eration, but  the  remote  effects  upon  the  underlying  cerebral  cortex  adjacent 
to  the  former  bony  depression  are  very  probable  in  the  formation  of  adhesions 
in  the  presence  of  an  unrelieved  increased  intracranial  pressure,  and  thus 
the  great  danger  of  future  cortical  irritation  producing  headache,  epilep- 
tiform seizures,  changes  of  personality,  and  even  a  mental  derangement 
itself.  Merely  to  elevate  or  remove  a  depressed  area  of  the  vault  in  the 
presence  of  a  high  intracranial  pressure  is  not  only  meddlesome  surgery 
but  a  very  dangerous  procedure,  both  in  the  immediate  effects  and  in  the 
remote  results. 

Recent  fractures  of  the  base  of  skull  associated  with  depressed  fractures 
of  the  vault.     Two  operations. 

A.  Intracranial  pressure  mild;  therefore  removal  of  depressed  area  of 
hone  first,  and  then  a  subtemporal  decompression  was  considered  adxnsahle. 
Excellent  recovery. 
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Case  35, — ^Acute  fracture  of  base  assoeiated  with  a  depressed  fracttire 
of  the  vault  of  the  skull;  mild  signs  of  an  increased  intraeraiiiul  pressure. 
Two  operations — ^removal  of  depressed  area  of  bone  first,  then  a  subtemporal 
deeompression.     Excellent  recovery. 

No.  057. — August.  Thirty-nine  years.  White,  Married,  Carpenter. 
Austria. 

Admitted  April  21,  1913,  Polyclinic  Hospital.  Referred  by  Doctor 
J.  A.  Bodine. 

Operatifms  April  21,  19K3 — 8  hours  after  injury.  First,  removal  of 
depressed  area  of  vault;  second,  left  subtemporal  decompression. 

Discharged  May  6,  191  :^ — 15  days  after  injury  and  operations. 

Fnniihf  history  nep:ative. 

Perftonal  hisionf  negative. 

Prrsfnt  Ilhieas — While  workinpr  in  a  new  building,  patient  was  struck 
upon  the  top  of  head  by  a  lar^re  iron  door ;  loss  of  consciousness  for  several 
minutes;  brought  to  the  hospital  in  the  ambulance. 

Ejramhiation  upon  axlmission  (35  minuter  after  injury). — Tempera- 
ture, 99.4**;  pulse,  64;  respiration,  18;  blood -pressure,  160.  Strong  muscu- 
lar man.  Semieonscious ;  replies  to  questions  drowsily  and  irrelevantly  in 
G^erman.  Definite  depression  of  anterior  portion  of  left  parietal  bone. 
Bleeding  and  djsehargf*  of  cerebrospinal  fluid  from  left  ear;  definite  left 
mastoid  eeehymosis ;  left  orbital  ecehymosis  and  left  subconjunctival  hemor- 
rhage. Pupils^fft  pupil  larger  than  right;  reac*tion  to  light  sluggish. 
Reflexi's— knee-jerks  active,  right  greater  than  left ;  no  ankle  clonus,  but 
nglit  Bahinskr ;  right  abdominal  reflexes  less  active  than  left.  Fundi^ — 
retinal  veins  enlarged ;  distinct  haziness  and  blurring  edema  of  the  nasal 
halves  of  both  optie  disks.  Lumbar  puncture — cerebrospinal  fluid  blood- 
tingeil  at  first,  then  clear  and  under  an  increased  pressure  (approximately 
14  mm.}. 

TrfaUurnf. — Xn  shock  being  present  and  the  riefinite  signs  of  a  local 
cerebral  impairment  and  an  incn^ase  of  the  intracranial  pressure  being 
ascertanied,  the  operative  removal  of  the  depressed  area  of  bone  ad\ised 
as  early  ai>  possibU* ;  (at  the  time,  no  further  operation  was  considered 
necessary  nor  advisable). 

(^peratwtis  (8  hours  after  admission). — 1st.  Removal  of  depressed  area 
of  bone:  curvilinear  incision  of  2U.  inches  over  anterior  portion  of  left 
parietal  bone ;  small  trephine  opening  made  at  posterior  and  upper  margin 
of  depressed  area  :  (jpening  enlarged  by  rongeurs  to  a  diameter  of  lU^  inches. 
Dura  bluish  and  undrr  high  tension  ;  it  was  not  considered  advisable  to  open 
dura  through  this  small  bony  opening  for  fear  that  the  increased  intra- 
crauial  pressure  would  damage  tln^  underlying  cortex,  so  lbat  a  homolateral 
(left)  subtemporal  decompression  was  thouglit  necessary. 

^nd.  Left  subtemporal  decompressinn :  usual  incision,  bone  removed  and 
j^o  complications.  Dura  tense  and  bluish;  upon  incising  it,  much  blood- 
tingcnl  cerebrospinal  fluid  escaped  under  pressure;  numerous  small  blood- 
elots— size  of  ten-cent  pieces,  welled  out  of  opening  and  apparently  coming 
from  base  of  the  skul!.    Cortex  congested  but  otherwise  negative;  pulsation 
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normal  at  close  of  operation.    Usual  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration  of  operations,  75  minutes. 

Posi-operaiive  Notes,— XJneyeutfnl  operative  recovery;  general  condition 

improved  immediately. 

Examination  at  discharge  (15  days  after  admission). — Temperature, 
98.6° ;  pulse,  74 ;  respiration,  22 ;  blood -pressure,  152.  No  complaints,  except 
for  soreness  over  left  side  of  head.  Both  operative  incisions  have  healed 
perfectly;  decompression  site  bulges  slightly,  pulsates  normally.  Hearing 
of  left  ear  impaired  ;  bone  conduction  greater  than  air  conduction.  Eetlexes 
very  active  but  otherwise  negative.  B'uudi — retinal  veins  slightly  enlarged; 
indistinct  blurring  of  lower  nasal  quadrants  of  both  optic  disks;  physiologi- 
cal cup  shallow  from  edema 

and  possibly  new  tissue  for-     ^  ' 

mation.  X-ray  demonstrates 
the  area  of  bony  defect  of  the 
left  vault  due  to  the  two 
operations  (Fig.  62). 

Examination  (September 
21, 1915—29  months  after  in^ 
jury) . — ^No  complaints ; 
works  daily.  Hearing  of  lett 
ear  less  acute  than  right ; 
bone  conduction  eriuals  air 
conduction.  Reflexes  nega- 
tive.   Fundi  negative. 

Last  Examination  (May 
10, 1918—61  months  after  in- 
jury).^ — Examination  was 
made  at  Port  Jay,  New 
York,  as  patient  had  just 
been  interned  as  an  enemy 
alien.  No  complaiuts;  both 
operative  sites  depressed  and 
neither  pulsates  (due  most 
probably   to  new  bone  for- 

niation).    Hearing  of  left  ear  e(|uals  acuity  of  hearing  of  right  ear;  tuning 
fork  tests  not  made,  unfortiniately.     Reflexes  negative.     Fundi  ru^^'ative. 

Remarks, — The  operative  treatment  of  this  type  of  patient  Is  mm  just 
the  reverse;  that  is,  patients  having  dfjiresscd  fractures  of  the  vault, 
with  or  without  a  fracture  of  the  ba.se  of  the  skull,  and  there  are  defi- 
nite signs  of  an  increased  intracranial  pressure,  then  it  is  always  lictter 
surgical  judgment  to  perform  the  subtemporal  deeompression  first  and  thus 
relieve  whatever  increased  intracranial  pressure  there  is,  and  then  at  the 
same  operation,  remove  the  depressed  area  of  the  vault  or  at  least  elevate  it ; 
in  this  manner,  the  danger  of  operative  damage  resultiun:  to  the  cerebral 
cortex  underlying  the  depressed  fracture  of  the  skull  is  praeticany  nil  and 
the  lessening  of  the  increased  intracranial  pressure  of  subdural  and  sub- 
arachnoid hemorrhage,  together  with  the  cortical  irritation  of  the  depressed 


Fju.  tj2. — Eiiprjuivi-  bony  ck-fef*l  uf  left  parieto-miunntniLiti 
ttrea  of  the  vjiult  Inllrmin«  bh  ofHTiitivi-  ri'Mnival  *>f  thv  bune 
and  B  luwering  of  the  nicre&acit  j  tit  rue  ran  ia  I  prestiure. 
ExceUE^Qt  recovery. 
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gfifji  of  hofK*  in  ihnn  f^*('nrM.  To  open  the  dura  underlyiniar  the  depressed 
ffiii'torr'  iff  ih'*  vinill,  aiMl  tliiTe  in  a  definite  inf^reajse  of  the  intradural  pres- 
mm^f  iiii'ti  tlM-re  In  a  (freat  rink  of  the  underlyini^  cerebral  cortex  being 
ilmt\nii***l  hv  I'm  protrrj^ion  iipwarri  into  tb**  ov*ir]yiiig  dural  and  bony  open- 
mu  it!i*\  rl^'lliiiti*  t4mum\  MymplomH  and  hi^iw  of  thin  cortical  impairment  being^ 
c»lid»Hf'd  by  (he  pitti<*rjt  UiUt ;  tlic  danjf(>r,  too,  of  con\Tilsive  mzures  is  also 
liM'rt'iijHi'd^  cwpf'ciMify  in  \\w  pr**Hi*m*v  of  afj  irK'n^aned  intracranial  pressure. 

(]\m  JW, — A«'ii(c  fnietiiTP  of  base  aHHocnated  with  depressed  fracture  of 
vanll  ofwlcull;  niihl  HitfOH  fjf  nu  iiicnnisi'd  irjtracranial  pressure.  Two  oper- 
aliiMif^  ri-rnoval  oT  (Ji«]m*i*hhciI  nvm  first,  and  then  a  subtemporal  decom- 
pri'HNloii.     Kxccllcnt  recovery. 

No.  DTjH.  -(■ou*<lHntino.  Kifty  Ihri'e  years.  White.  Married.  Laborer, 
hilly. 

Ad  mi  fled  April  2!!,  lIHIi,  Pulyelini<*  Hospital  Referred  by  Doctor 
J    A    Ihuline, 

(Vlieratioii't  April  Vlii,  IIMM  -4  hourn  after  iujury.  First,  removal  of 
depreNNi'd  area  ut  bnne;  seetiruK  riu:hl  Hubtemjioral  decompres.sion, 

l>(Hi'lon"Ketl   Mav  7.  IfM^l      11  tlays  after  injury  and  operations. 

t\imiiit  hisiiirjf  iicK'itivt*, 

I'rrsotiiit  hisiovif  ni*j:ative, 

l*rr»rnt  llttiesitt.-  Wliile  working  in  a  new  Iniildinpr.  patient  fell  a  distance 
oT  *l  wtorie?^,  Nirdun^i:  upon  the  tup  nf  bis  Ut*ad  :  immediate  loss  of  conscious- 
noMS;  biouK^d  to  lUe  lii*s|ntnl  iti  the  aududauee. 

Kxomimitinn  n]H»n  admisNiun  i  Hi  minutes  after  injury^ — -Tempera* 
hnv,  !*!>.4'' ;  i>td><i\  S4;  respiratiini.  'J(h  blood-pivssure.  15t3.  Well-developed 
and  uourtHhed  Patient  liad  reijrainod  ei>nseiousness  in  the  ambulance  and 
refuMHl  to  i^\  lo  btnl  in  the  ward— walking  abo\it  and  desiring  to  go  boine, 
U^Htinel  depivs^Mon  of  k^'t  parietal  l^one  adjaivnt  to  the  longitudinal  sinusL 
lUivdiu^  and  diMdiar^'  of  eeivbiHispitial  fluid  frt^m  ri^ht  ear:  right  mastoid 
oeelvNin*^**!?*  I*upds — riiiht  tan^*r  than  left  and  nniets  to  light  dng^pddl^r^ 
Uerteve^  knee  jerks  evairp^ratiHl,  left  mor\*  than  right;  suggestive 
Habnivki,  left  aKlouiinal  n-t!e\es  iHvssibly  deprt^sstxl.  Fumli — ^retinal 
euUrir^H)  |Hvxxd^lv  uvoiv  in  right  than  in  left;  ua>al  margins  and 
h<il%tv4  K%(  opiie  divks  oK^nirwl  by  t\b'uia.  l.mutmr  puiK'ture — cer 
tluid  UKhhI  tmg\M  «ind  utuler  an  tner\\t!^\i  pn^ssure  i  appra3LiiiiAte|2r  13 1 

f'i^iitMf  ««r      The  r^pid  «^iv<et  of  the  m:irki\i  sigii>  of  an  ineftttaed 
er<iiu;iil  |Mr\\>eiure  ,  it  Wing  r^r\*  for  dednite  ttigns  of  au  inereased  int 
|%rt^«iiin*  U*  ap|v«ir  viithiti  ^  bourse  after  a  crunial  iigury  dt*e 
tv  Oh*  UMut  jtvvwnjitu^t  ifttth  sewre  <h^vk  anvl  t«>  a  !»*r5?  rapid  fa 
\vt\^hr<nl  wVnu  atnl  iutraK'nuni^il  hem\*rrh4ge '  made  aJvissable  Xktt  i 
rv«»o\:it  k4  the  vlepns^-^evl  4itVA  of  K*xie.  At^l  if  th^e  i^itn^enoufcl 

dtuitM«v  ^wtKI  W  itKiKN»t\si*-4ii6^{  tHi  the   right  >o^  * 

<«4hrWal  Wmt«^4kierif. 

^  \%hii%     t}kT\*^J9ch  a   w*ttr\  ihiw^iT  utcfi£ai.«a   L»f   ^  -    •TvfHj     ^ 
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of  the  longitudinal  sinus),  a  small  trephine  opening  was  made  posterior  to 
the  depressed  fracture;  upon  removing  the  small  button  of  bone,  a  dark 
currant  jelly  clot  was  forced  out  under  very  high  tension.  For  fear  that 
the  underlying  dura  had  also  been  torn,  it  was  now  thought  advisable 
to  perform  a  right  subtemporal  decompression  to  lessen  the  intracranial 
pressure  and  then  to  remove  or  elevate  the  depression.  A  cotton  pad  was 
accordingly  placed  over  the  trephine  opening  to  prevent  the  protrusion  of 
more  clot  and  possibly  brain  tissue  (a  most  dangerous  complication  for  fear 
of  producing  paralysis  and  other  signs  of  cortical  destruction)  and  a  right 
subtemporal  decompression  was  hurriedly  performed. 

2nd.  Right  subtemporal  decompression:  Usual  incision,  bone  removed 
and  no  complications.  An  extradural  currant  jelly  clot  had  extended  down- 
ward to  about  the  middle  of  the  decompression  opening ;  this  was  removed. 
Dura  tense  and  slightly  bluish ;  upon  incising  it  blood-tinged  cerebrospinal 
fluid  welled  out  under  increased  pressure ;  no  distinct  subdural  clots  evac- 
uated. Cortex  *Svet"  and  edematous,  showing  the  characteristic  arachnoid 
** sweating.''  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Attempt 
was  now  made  to  elevate  the  depressed  area  of  bone,  but  as  the  line  of  frac- 
ture extended  beyond  the  longitudinal  sinus  and  as  the  longitudinal  sinus 
itself  was  found  to  be  torn  and  still  bleeding  profusely,  it  was  considered 
advisable  merely  to  rongeur  away  more  of  the  depressed  area  of  bone  and 
then  to  pack  the  longitudinal  sinus;  this  was  done  with  2  small  strips  of 
gauze  packing  which  were  left  in  situ.  Usual  closure  with  2  drains  of 
rubber  tissue  inserted.     Duration  of  both  operations,  80  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery ;  the  gauze  strips 
packing  the  longitudinal  sinus  were  removed  in  48  hours  and  no  bleeding 
occurred;  general  condition  gradually  improved. 

Examination  at  discharge  (14  days  after  admission). — Temperature, 
99°  ;  pulse,  76 ;  respiration,  22 ;  blood-pressure,  146.  No  complaints  except 
for  a  feeling  of  fulness,  especially  over  right  side  of  head  and  impairment 
of  hearing  of  right  ear ;  otoseopic  examination  reveals  a  small  tear  in  the 
lower  posterior  portion  of  the  right  tjTnpanic  membrane — apparently  clos- 
ing; bone  conduction  greater  than  air  conduction  in  right  ear.  Pupils 
equal  and  react  normally.  Reflexes  active  but  otherwise  negative.  Fundi — 
enlargement  of  retinal  veins  persists ;  a  slight  blurring  of  the  nasal  margins, 
especially  of  the  right  optic  disk.  X-ray  (Doctor  AV  J.  Quimby) — ''bony 
defects  due  to  removal  of  depressed  bone  at  vertex  and  to  right  decompres- 
sion operation,  demonstrated''  (Fig.  63). 

Examination  (October  20,  1915^30  months  after  injury). — No  com- 
plaints; returned  to  work  6  weeks  after  injury  and  has  been  working  daily 
since.  Reflexes  negative.  Fundi  negative.  Superficial  examination  reveals 
no  impairment  of  hearing  of  right  ear. 

La^t  Examination  (July  14,  1918 — 63  months  after  injur\'). — No  com- 
plaints referable  to  the  head  injury.  Hearing  negative;  air  conduc- 
tion greater  than  bone  conduction  of  both  ears.  Reflexes  negative. 
Fundi  negative. 

Remarks, — This  is  another  patient  upon  whom  it  would  have  been  better 
surgical  judgment  to  have  performed  a  right  subtemporal  decompression 
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first,  and  then  the  removal  or  elevation  of  the  vault — and  in  reality,  thii 
order  of  procedure  was  used  with  the  exception  of  the  trephine  opening  at 
the  site  of  the  depression.  In  the  period  when  this  operation  was  performed 
(1913),  it  was  not  known  that  the  ophthalmoscopic  and  lumbar  puncture 
examinations  could  be  such  accurate  indications  of  increased  intracranial 
pressure  as  they  are  now  known  to  be,  so  that  similar  patients  to  this  one 
would  now  always  have  the  iniTeased  intracranial  pressure  lessened,  first  by 

a  subtemporal  decompres- 
V  "' -^^'^^  *"  sion,  and  then  the  depressed 
area  of  the  vault  treated 
accordingly.  If  this  method 
of  procedure  is  not  used,  then 
there  are  certain  patients 
with  high  intradural  pres- 
-jure  who  will  be  permanentlr 
ilamaged  by  the  operatii'e 
'ortical  impairment  resulting 
from  the  local  cortical  ex- 
trusion at  the  site  of  the  de- 
pressed area  of  the  vault  and 
through  the  open  dura 
underlying  it. 

It  was  very  interesting 
in  this  patient  following  the 
operation  to  observe  the 
rapid  subsidence  of  the  signs 
pointing  to  a  lesion  of  the 
right  hemisphere:  enlarged 
right  pupil  resulting  from 
the  paralytic  effect  of  com- 
pression upon  the  right  cor- 
tex, the  exaggerated  left  deep 
reflexes,  suggestive  left  Ba- 
binski  and  the  depressed  left 
abdominal  reflexes,  while  the 
signs  of  pressure  as  exhibited 
by  tlio  retinal  veins  were  greater  in  the  right  fundus  than  in  the  left;  the 
escape  of  blood  and  cerebrospinal  fluid  from  the  right  ear  is  of  little  signifi- 
cance rejrarding  the  intracranial  condition  of  the  increased  pressure  which 
is  all-important  in  these  patients.  The  rapid  improvement  in  the  general 
condition  of  this  patient  and  the  almost  immediate  disappearance  of  the 
symptoms  and  signs  of  an  increased,  intracranial  pressure  following  the 
operations  were  most  impressive. 

Cask  37. — Acut^  fracture  of  base  associated  with  a  depressed  fracture 
of  vault ;  definite  signs  of  a  mild  increase  of  the  intracranial  pressure.  Two 
operations — removal  of  the  depressed  area  of  bone  first,  and  then  a  sub- 
temporal decompression.    Excellent  recovery. 


(.".      Irrogular  hony  defect  of  left  parictui  bone  f<>llowinK 
(Icprojwion:     the    iiicteuacil    intracranial 


Fi 
tlic    iciiiovhI    of    bony 
r>rc>.-.iirc     Iowere<i     by 


iilncullcnt  recovery. 


a     right     bubteniporal     deounipreiuiion. 


L 


ACUTE  BRAIN  INJURIES  251 

No.  145. — Annie.     Forty  yearn.     White.    Married.     Housework,     U.  S. 

Admitted  April  9,  1914,  Polyclinic  HospitaL  Referred  by  Doctor 
a  H.  Chetwood. 

Operations.— ^April  9,  1914— two  hours  after  injury.  First,  removal  of 
depressed  area  of  vault;  second,  left  subtemporal  decompression. 

Discharged  April  20,  1914— ten  days  after  injury  and  operations. 

Family  kkiorij  negative. 

Personal  history  negative. 

Present  Illness. —While  at  home,  patient  slipped  and  fell  headlong 
down  a  flight  of  stairs;  apparently  no  loss  of  consciousness;  brought  to  hos- 
pital in  the  ambulance. 

ExaminafioJi  upon  admission  (one  hour  after  injury ). ^Temperature, 
98. 0"" ;  pulse,  90;  respiration,  20;  blood-pressure,  140.  Perfectly  conscious 
and  clear  mentally;  odor  of  alcohol  upon  her  breath,  but  not  to  the  degree 
of  intoxication.  Extensive  laceration  of  scalp  of  :j  inches  parallel  and  just 
to  the  left  of  the  longitudinal  sinus  and  immediately  posterior  to  the  frontal 
hairline ;  bleeding  profusely  and  matted  with  hair ;  careful  probing  reveals 
a  depressed  fracture  of  the  urulerlyiug  bone;  dark  clots  aiul  particles  of 
brain  tissue  protriuiiug  througb  opening.  Profuse  lileeiling  from  left  ear; 
left  mastoid  ecchymosis.  Pupils  equal  and  react  normally.  Reflexes  i  knee- 
jerks  active^rigbt  possibly  greater  than  left;  no  ankle  clonus  nor  Ba- 
binski.    Fundi  negative. 

Treatment. — Patient  insisted  that  nothing  was  the  troidile  with  her  and 
desired  to  return  home ;  one  hour  later,  in  the  ward»  she  complained  of  being 
dizzy  and  having  a  headache;  then  became  clrowsy  aud  stuporous.  An  im- 
mediate removal  of  the  depressed  area  of  bone  was  considi'red  advisable. 

Operations  (90  minutes  after  admission), — First,  removal  of  depressed 
area  of  left  parietal  bone :  scalp  laceration  enlarged  at  each  end  downward, 
thus  making  a  sort  of  curvilinear  flap  incision;  a  depressed  fracture  just 
to  the  left  of  the  superior  longitudinal  sinus  disclosed  to  he  depressed  to  a 
depth  of  one-half  inch  aliout  which  dark  blood  clot«  and  brain  tissue  ooze. 
Small  trephine  opening  made  at  the  lower  outer  edge  of  the  depression  and 
surrounding  depressed  bone  rongeured  away — exposing  a  large  extradural 
clot  the  size  of  a  lemon  ;  through  the  underlying  torn  dura,  small  subdural 
clots  extruded.  Profuse  bleeding  occurred  due  to  a  tear  of  the  longitudinal 
sinus  which  was  packed  suceessfulh'  by  a  small  gauze  tape  pai-kiug.  T'sual 
closure  with  3  drains  of  rubber  tissue  inserted.  On  aeeount  of  the  defi- 
nite increase  of  intracranial  pressure  as  shown  by  the  extrusion  of  brain 
tissue  through  the  torn  dural  opening,  an  immediate  homolateral  (left)  de- 
compression was  considered  advisable. 

Second^  left  subtemporal  decompression:  usual  incision,  bone  removed 
and  no  complications.  Dura  tense  and  bluish  ;  upon  ineising  it  almost  pure 
"blood  spurted  a  height  of  8  inches  for  18  seconds;  upon  enlarging  dural 
opening,  subdural  elots,  the  size  of  silver  dimes,  welled  out  of  open i Tig. 
Cortex  congested,  otherwise  apparently  normal.  Fsual  closure  with  2 
drains  of  rubber  tissue  inserted.  Duration  of  operation,  80  minutes.  Post- 
operative notes:  uneventful  operative  recovery;  general  condition 
promptly  improved. 
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Ej-iimination  at  disuhurtre  (10  ^lays  after  admission).— Temperanire, 
98.6"  J  pulse,  78;  re.spiratioti,  20;  bl(>Oii-pres«iirt%  132.  No  complaints  other 
than  soreness  over  left  side  of  head.  Both  operative  incisions  have  heiiled 
nicely.  Hearing  of  left  ear  impaired;  utoscopie  examination  of  left  ear  re- 
veals a  large  laceration  of  tlie  entire  posterior  portion  of  left  tympanic  mem- 
brane; l>oiie  eonduetiou  is  greater  than  air  conduction  in  left  ear.  PupiU 
eqnal  and  react  normally.  Heflexes  active  Vmt  otherwise  negative.  Fundi— 
retinal  veins  slightly  enlarged ;  no  definite  blurring  of  the  optic  disk  margim 
DeeompressioTi  area  moderately  tense.   X-ray  (Dr.  A,  J.  Quimby) — ''bony 

defects  of  left  subtemporal 
decompression  and  removal 
of  depressed  area  of  bone 
i4 early  shown**  (Fig.  64). 

Era  m  in  a  t  km  ( Beptember 
20,  1016—29  months  after  in- 
jur>0' — No  complaints  re- 
ferable to  head  injury; 
patient,  however,  is  becoming 
alcoholic— similar  to  her  two 
sisters  and  one  brother. 
'*  Never  felt  better  in  my 
life,''  Hearing  of  left  ear 
less  acute  than  right ;  bone 
eonduction  equals  air  con- 
duct ion.  Reflexes  diflScwlt  to 
obtain  but  otherwise  nega- 
tive. Frmdi — both  retin® 
congested  but  r>  t  h  e 
negative. 

Last  E.raminatiOH  [J 
6,  1918—50  months  after 
i  n  j  u  r  y) , — No  complaints; 
patient  is  no  longer  drink- 
ing, having  become  a  member  of  a  temperance  organization  and  also  a 
suffragette  interested  in  ward  politics.  *'I  am  now  a  good  Tammany 
man.^'  Ilearincr— no  impairment  elicited.  Reflexes  sluggish  but  otherwise 
negative.    Fundi  negative. 

Rimarks.— It  is  indeed  surprising  that  a  person  with  such  a  severe 
cranial  condition  could  walk  nboiit  in  the  hospital  ward  with  practically 
no  complaints;  it  shonhl  lie  remend)ered,  however,  that  a  sort  of  natural 
decompression  had  been  performed  by  the  injury  itself,  so  that  through  the 
depressed  area  of  the  vault  the  blood  clots  and  even  brain  tissue  could 
escape,  thus  relieving  the  intracranial  pressure ;  to  be  sure,  such  a  decom* 
pression  by  allowing  brain  tissue  to  be  extruded  is  a  poor  means  of  lessen* 
ing  the  intracranial  pressure — the  end-result  being  most  disastrous,  even 
if  the  patient  should  snr\nve.  In  all  probability,  however,  the  patient  would 
soon  have  gone  into  a  condition  of  coma  due  to  t!ie  continued  hemorrhage 
and  cerebral  edema  and  the  rising  intracranial  pressure  resulting  from  tha 
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insufficient  drainage,    and   then   the    prognosis   would    have   been    very 
grave  indeed. 

B.  Intracramal  pressure  very  high;  therefore,  subtemporal  decom- 
pression first,  followed  by  a  removal  of  depressed  area  of  bone.  Ex- 
cellent recovery. 

Case  38. — ^Acute  fracture  of  base  of  skull  associated  with  a  depressed  frac- 
ture of  vault;  marked  signs  of  an  increased  intracranial  pressure.  Two 
operations — subtemporal  decompression  first,  then  removal  of  depressed  area 
of  bone.    Excellent  recovery. 

No.  075. — ^Martin.  Twenty-two  years.  White.  Single.  Iron-worker. 
United  States. 

Admitted  August  11,  1913,  Polyclinic  Hospital.  Referred  by  Doctor 
John  P.  Grant. 

Operations  (August  11, 1913 — 51/2  hours  after  injury) . — First,  right  sub- 
temporal  decompression ;  second,  removal  of  depressed  area  of  bone. 

Discharged  August  24,  1913 — 13  days  after  injury  and  operations. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  walking  along  the  street,  patient  was  struck 
upon  the  head  by  an  iron  bar  which  had  fallen  from  a  chimney  of  5 
stories  high;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  ambulance. 

Examination  upon  admission  (30  minutes  after  injury). — Tempera- 
ture, 98.8°  ;  pulse,  72 ;  respiration,  22 ;  blood-pressure,  128.  Well-developed 
and  nourished  youth.  Unconscious  but  not  in  severe  shock.  Deep  irregular 
laceration  over  right  frontal  bone  extending  beyond  the  median  line ;  gentle 
probing  reveals  a  distinct  fracture  of  the  underlying  bone.  Profuse  bleed- 
ing and  discharge  of  cerebrospinal  fluid  from  right  ear;  extensive  right 
mastoid  ecchymosis.  Pupils  equal  and  react  normally.  Reflexes — ^knee- 
jerks  can  just  be  obtained  and  are  equal ;  tendency  to  left  Babinski ;  left 
abdominal  reflex  absent,  whereas  right  reflex  can  just  be  obtained.  Fundi — 
marked  dilatation  of  retinal  veins;  distinct  edematous  blurring  of  nasal 
halves  of  both  optic  disks.  (No  lumbar  puncture  performed  as  the  signs 
of  high  intracranial  pressure  were  present  in  both  fundi  and  the  discharge 
of  bloody  cerebrospinal  fluid  from  the  right  ear  indicated  that  an  intra- 
cranial hemorrhage  had  occurred ;  at  present,  a  lumbar  puncture  would  be 
performed  to  estimate  accurately  the  intracranial  pressure  by  means  of  the 
spinal  mercurial  manometer.)  X-ray  (Doctor  A.J.Quimby) — ** small  irregu- 
lar depressed  fracture  of  median  portion  of  frontal  bone''  (Fig.  65). 

Treatment. — As  the  patient  was  in  excellent  condition  and  did  not  show 
the  usual  signs  of  shock,  an  immediate  operation  was  advised  to  lower  this 
increased  intracranial  pressure  and  to  remove  the  depressed  bone. 

Operations  (5  hours  after  admission). — 1st.  Right  subtemporal  decom- 
pression (as  the  intracranial  pressure  was  high  it  was  thought  advisable 
first  to  perform  the  decompression,  and  then  to  remove  the  depressed  area 
of  bone)  :  usual  vertical  incision,  separation  of  fibres  of  the  underlying 
temporal  muscle,  and  removal  of  bone  to  a  diameter  of  2^^  inches.  Dura 
very  tense  and  slightly  bluish ;  upon  incising  it,  bloody  cerebrospinal  fluid 
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npurt^fl  to  H  hri^ht  of  .1  inehes.  Cortex  very  congested  and  edematotis — 
miH'h  hUif^ly  eeTehrmp'wAi  fluid  escaping  ho  that  the  brain  pulsated  normaUj 
At  the  en(l  of  the  op+ration.  Usual  closure  with  2  drains  of  rubber 
ttMiiP  iriHPrff'd. 

2j»fJ.  Hf^rnoval  of  depressed  area  of  hone:  laceration  of  right  frontal 
area  pulnr^pfl  nt  rarh  puA  niul  retractorn  inserted  exposing  a  depressed  frac- 
tun-  cif  the  ri^ffif  frontal  hone  extending  over  the  longitudinal  sinus  and  about 
one-half  inch  heyond  the  inidlinp ;  a  sniall  trephim*  opening  made  at  its  lower 
portion  nnd  thr^i    Mic  fleprensed  area  of  hone  rongeured  upward   to   the 

longitudinal  sinus,  l>ut  not 
heyond,  m  it  was  not  consid- 
ered necessary.  Ther^  was 
no  tear  of  the  underlying 
dura  nor  had  the  lougitii- 
dinal  sinus  been  torn. 
r«nul  closure  of  scalp  %vith 
2  drains  of  rubber  tissue  in- 
SfTtt'd.  Duration  of  both 
operations,  70  minutes. 

Post'Ope  ndive  Notes. — 
Uneventful  operative  recov- 
ery ;  iinuu-diate  general  im- 
pnnement. 

ETamitwfion  at  discharge 
( i;i  (lays  after  admission ). — 
Trniiierature,  98.8  -  ;  pulse, 
7S;  respiration,  22;  blood- 
pressure,  134.  No  com- 
plaints except  for  soreiMK 
over  right  side  of  head ;  gen- 
eral weaknes.s  but  otherwise 
** feels  fine/'  Laceration  of 
sealp  and  deeompreission  in- 
eision  have  healed;  site  of 
dee*>ni]>ression  operation 
bulges  slightly  and  pulsates^. 
Inipainnent  of  hearing  of 
riiihl  ear— Inuie  eouduetion  being  greater  than  air  eonduetion;  otoseofie 
cxanHualion  revivals  a  small  perforation  of  the  posterior  portion  of  ri^kl 
lympanie  nveniliraue;  a  slight  right  mastoid  eeehvinosis  persists.  Pupils 
tHpial  Htul  ivact  noruiaUy.  Reflexes  active  but  otherwise  negative.  Fundi 
— retinal  veins  enlarged:  indistinct  blurring  along  the  lower  nasal  quad- 
rants  of  both  optie  di^ks 

Kj-afnin^ttum  iSeptemln^r  20.  1915 — 25  month;^  after  injury). — Patient 
has  l»ei^n  working  as  a  foreman  ever  sinc^  the  accident;  *'I  feel  as  well  as 
^\"er.  ■*  No  headache  nor  dii2>^  stiells;  emotionally  stable.  Hearing  of  riglit 
ear  t^i^ssibly  less  acute  than  left :  air  ccmdurtion  irnater  than  bone  oonductinti^ 
Uf*4^i*\4^  no^nttvr      Fundi  n^^ntivf* 


fr^ti    ft5  —  rN*prf*P»w|   fmrturc'  ol  median  portion  of   frontal 
•    rii«K*    pU^iitrnnxtiRl    tltM'miit^tTwiion    first,    «i>    li^*    fol)o««d    by 
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Last  examiTmiion  (August  26,  1918 — 60  months  after  injurjO- — Patient 
came  to  fjee  me  just  before  embarking  for  France  in  the  American  Expe* 
ditionary  Force;  **the  army  doctors  never  noticed  my  head  and  I  did  not 
tell  them/'  No  complaints.  Sites  of  operations  depressed  and  apparently 
new  bone  has  formed  over  the  median  frontal  area.  IIearin<^  nei^ative. 
Pupils  equal  and  react  normally.  Reflexes  active  but  otherwise  negative, 
Fundi  negative. 

J^ewiarA*^.— Whenever  there  are  definite  sign.s  of  an  increased  intracranial 
pressure  associated  with  a  depressed  fracture  of  the  vault,  it  is  always 
better  surgical  judgment  to  perfomi  a  homolateral  subtemporal  decompres- 
sion fir^t,  and  then  to  elevate  or  remove  the  depressed  area  of  the  vault  and 
thus  avoid  the  complication  of  operative  damatje  to  the  underlying  cerebral 
cortex  which  otherwise  might  be  extruded  through  the  dural  opening  by 
the  high  intradural  pressure;  in  the  preseriee  of  a  marked  increase  of  the 
intraeratiial  pressure  and  the  dura  is  not  o[>ened  but  merely  the  depressed 
area  of  bone  elevated  and  removed,  the  benefits  of  such  a  procedure  would 
be  very  small  indeed,  if  any;  the  dura  must  always  he  opened  in  order  to 
lessen  the  increased  intracranial  pressure — the  dura  being  inelastic  in  adults. 

It  wa.s  very  impressive  in  this  patient  fed  lowing  operation  to  observe  the 
immediate  subsidence  of  the  signs  pointing  to  an  irritative  and  compressive 
lesion  of  the  right  hemisphere— the  suggestive  h^ft  Babinski,  the  absent 
left  abdominal  reflex  and  the  immediate  cessation  of  the  discharge  of  blood 
and  cerebrospinal  fluid  from  the  right  ear.  The  danger  of  possible  infection 
through  this  latter  source  is  always  greatly  lessened  by  an  early  eratiial 
decompression  and  drainage. 

It  is  very  gratifying  to  ascertain  in  these  patients  having  a  definite 
impairment  of  hearing  referable  to  the  middle  car  and  residting  from  the 
fracture  of  the  adjacent  bone  arul  the  consequent  lact^ration  of  the  tympanic 
membrane,  that  this  impairment  of  hearing  almost  invariably  markedly 
improves  and  in  many  patients  the  hearing  returns  to  normal  acuity  follow- 
ing a  normal  natural  repair  of  the  laceration  of  tJie  tympanic  membrane; 
nsually  within  a  period  of  a  year,  the  improvement  is  a  very  definite  one. 
It  is  only  in  those  patients  whose  auditor}^  nerve  has  been  irreparably 
damaged,  either  by  complete  severance  or  by  bony  compression  of  it  and 
thus  the  impairment  of  hearing  being  referable  to  the  auditory  nerve  it»sclf, 
that  little  or  no  improvement  occurs  and  the  end-result  is  bad. 

Case  39. — Recent  fracture  of  base  associated  with  compound  depressed 
fracture  of  vault  of  skull ;  definite  signs  of  high  intracranial  pressure.  Two 
operations— subtemporal  decompression  first,  and  then  a  removal  of  de- 
pressed area  of  bone.    Excellent  recovery. 

No.  075. — Luigi,    Twenty-eight  years.    White.  Married.  Laborer.    Italy. 

Admitted  June  30,  191.1,  Polyclinic  Hospital.  Referred  by  Doctor 
Alexander  Lyle. 

Operatimts  (June  30, 19K3 — 1^^  hours  after  injury). — 1st.  Right  subtem- 
poral decompression ;  second,  removal  of  depressed  area  of  bone. 

Discharged  July  21,  1913 — -21  days  after  injury  and  operations. 

Family  hhtonj  negative. 

Personal  hhtory  negative. 
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Present  Illness* — While  working  in  a  new  building,  patient  was  struck 
upon  the  liead  by  a  w^heelbarrow  loaded  with  bricks  falliug  a  distauee  of 
4  stories  j  immediate  loss  of  consciousness  for  several  minutes;  brought  to 
the  hospital  in  a  truck. 

Examinaiwn  upon  admission  {35  minutes  after  injury },^ — Tempera- 
ture, 100"^'^  pulse,  66;  respiration,  16  (slightly  irregular);  blood-pressure, 
144.  (Another  example  of  retardation  of  pulse-  and  respiration^rates  in  a 
patient  having  an  ocfipital  injury,)  Bemiconscious.  Laceration  of  scalp 
over  right  occipital  bone;  gentle  probing  and  retraction  of  scalp  edges 
exposes  a  depressed  fracture  of  the  underlying  oeeipit-al  bone.  Bleeding 
from  right  ear ;  right  mastoid  eccbymosis.  Pupils  equal  and  react  normally. 
Reflexes — knee-jerks  exaggerated,  espc<.*ially  left;  suggestive  left  Babinski; 
abdominiil  reflexes  present  and  eiiiial.  Fundi — retinal  veins  full  and  slightly 
tortuous;  the  nasal  halves  of  both  optic  disks  obscured  by  edema.  (No 
lumbar  puncture  perf<?rmed.    Nu  X-ray  taken.) 

Tretitmfftf. — On  aeeoiuit  of  the  increased  intracranial  pressure  and  the 
ahscuoe  of  shuek,  iui  iujucdiiitc  operative  relief  of  the  intracranial  pressure 
witii  dnniuige  and  tlien  the  elevation  or  removal  of  the  depressed  area  of 
bone  were  advised. 

Oprtftfiaus  (7  hours  after  admission). ^ — 1st.  Right  subtemporal  decom- 
pression: usual  incision  and  hone  removed:  no  complications  except  the  bone 
was  very  thick  and  luird.  Dnra  sli«Thtly  bluish  and  under  a  high  tension; 
upon  incising  it.  blood-tinged  cerebrospinal  tinid  spurted  to  a  height  of 
7  inches.  C'ortex  tended  to  protrude,  being  very  **wct"  and  edematous; 
araehuui<l  i*untinncd  to  "'sweat"  throiigbont  the  operation,  so  that  much 
ecrchruspinnl  tluid  escape*!  Bud  thus  h^ssened  the  cerebral  tension.  Usual 
i^hisiire  with  2  drains  of  rubber  tissiip  ins;prtf>d 
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Examination  (April  21, 1916 — 34  months  after  injury). — ^No  complai 
Reflexes  negative.    Fundi  negative. 

Last  Examination  (August  10,  1918 — 62  months  after  injury). — Ho  c 
plainta  Operative  areas  depressed  and  a  laj^er  of  hard  new  bone  formal 
is  present.  Hearing  negative ;  air  conduction  greater  than  bone  conduci 
in  both  ears.    Reflexes  negative.    Fundi  negative. 

Remarks, — It  is  unfortunate  that  no  lumbar  puncture  was  made  in 
patient;  the  importance  of  estimating  accurately  the  degree  of  increa 
intracranial  pressure  was  not  then  fully  appreciated — it  was  then  moi 
question  of  ascertaining  the  presence  or  not  of  blood  in  order  to  assert  v 
greater  certainty  that  a  fracture  of  the  skull  was  present  (a  belief  i 
known  to  be  most  fallible  and  of  no  great  importance  in  the  treatmeni 
the  patient — surely  not  as  to  the  advisability  or  not  of  a  cranial  decomp 
sion).  No  X-ray  was  taken  in  the  belief  that  a  fracture  of  the  skull  mus 
present  since  there  was  blood  extruding  from  the  right  ear  througl 
lacerated  right  tympanic  membrane  and  associated  w4th  a  right  masi 
ecchymosis ;  an  X-ra}'',  besides,  was  not  considered  necessary  because  it 
evident  from  the  probing  and  palpation  that  a  depressed  fracture  of 
vault  was  present.  Whenever  possible,  however,  it  is  advisable  to  h 
cranial  rontgenograms  made  for  fear  a.  depression  of  the  vault  or  ot 
abnormality  might  be  overlooked. 

The  unusual  high  pressure  revealed  at  operation  in  this  patient  so  t 
the  cerebrospinal  fluid  spurted  to  a  heicrht  of  7  inches  is  impressive  in  t 
frecjuently  the  ophthalmoscopic  and  lumbar  puncture  tests  do  not  re^ 
as  high  an  intracranial  pressure  as  exposed  at  operation,  while  they  rarel 
ever  err  in  showing  greater  intracranial  pressure  than  is  really  present. 

Case  40. — ^Acute  fracture  of  base  associated  with  a  depressed  fract 
of  vault  of  skull ;  marked  signs  of  an  increased  intracranial  pressure.  T 
operations — subtemporal  decompression  first,  then  removal  of  depre? 
area  of  bone.    Excellent  recovery. 

No.  081.— David.    Sixteen  years.    White.    Sinjrle.    School.    U.  S. 

Admitted  September  11,  1913,  Polyclinic  Ilaspital.  Referred  by  Do< 
John  A.  Wyeth. 

Operations  (September  12, 1013 — 16^  (>  hours  after  injury). — First,  ri 
subtemporal  decompression :  soeond,  removal  of  depressed  area  of  bone. 

Discharged  September  21  ,1913 — 10  days  after  operations. 

Family  history  negative. 

Personal  history  negative. 

Present  lUness. — While  descending  the  stairway  of  the  elevated  railn 
patient  slipped  upon  a  banana  peeling  and  fell  headforemast  to  the  pj 
ment  below — ^landing  upon  2  men ;  immediate  loss  of  consciousness ;  brou 
to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (25  minutes  after  injurjO. — Temp 
ture,  98**;  pulse,  72;  respiration,  24:  blood-pressure,  120.  Semiconsci 
and  in  shock  (though  the  signs  of  shock  are  being  overshadowed  by  the  in 
cranial  pressure  as  indicated  by  the  relatively  low  pulse-rate).  Much  voi 
ing  of  undigested  food.  Tender  eceh>Tnotic  area  over  ricrht  ♦'*' — ' 
bleeding  from  nose,  mouth  or  ears ;  right  nrh'^*^  - 
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subeonjimctival  hemorrhage.  Pupils  equal  and  react  normally.  Reflexes^-1 
knee-jerks  very  sluggish  but  apparently  equal ;  no  ankle  clonus  nor  Babin- 
ski;  abdominal  reflexes  not  obtained.  Fundi^ — retinal  veins  enlarged;  mar- 
gins of  optic  disks  dear.  Lumbar  puncture — cerebrospinal  fluid  clear  and 
under  an  increased  pressure  (approximately  11  mm.). 

Treatment. — Expectant  palliative ;  careful  observation  to  ascertain  if  the 
signs  of  high  intracranial  pressure  should  appear  and  thus  make  it  advisable 
to  perform  the  operation  of  subtemporal  decompression  after  the  signs  of 
shock  had  subsided. 

Examimtiioti   (16  hours  after  admission). — Temperature,  99,4°;  piilse 
60;  respiration,  16;  blood-pressure,  136.     Conscious;  complains  of  severe 
^^^  headache.    Pupils  equal  and 

W^  ^^^^^^^^^^  react  normally.    Reflexes  ae- 

^W       ^^^^^^^^^^PIP^^^^^  *^^'^  ^^^^  otherwise  negative. 

W    ^^^f  ^^^^k  Fundi^retinal      veins-    di- 

*"  lated;    nasal    margins    and 

nasal  half  of  right  optic  disk 
obscured  by  edema.  Lumbar 
puncture — clear  cerebro* 
spinal  fluid  under  increased 
pressure  (approximately  14 
mm.).  X-ray  (Doctor  A.  J. 
Quiniby  )^* '  Y-shaped  lines 
of  depressed  fracture  over 
right  frontal  area — H?xtend- 
111^^  into  right  orbit  and 
downward  into  base''   (Fig. 

Treat iiicnt. — 0  wing  to 
the  increasing  signs  of  a 
high  intracranial  pressure,  it 
was  thought  advisable  to  per- 
form a  right  subtemporal 
decompression  first  and  then 
to  elevate  or  remove  the  depressed  area  of  hone  and,  whenever  possible^ 
through  the  upper  part  of  the  same  operative  incision. 

Operations  (18  hours  after  injury). — 1st.  Right  subtemporal  decompres- 
sion ;  usual  incision,  bone  reiinncd  and  no  coinplit-citions;  underlying  tem- 
poral muscle  ecchymosed  with  chitted  blooil  amontr  tlic  muscle  fibres  (this 
condition  uiivays  indicates  an  uiulerlyin<:  fracture  of  tire  bone  and  I  have 
yet  to  Rt^c  this  si^ni  fail ;  naturally  the  overlyiufr  scalp  must  not  be  ecchy- 
TOotic,  olherwisc  a  local  injury  rniild  produce  a  simihir  condition)  ;  upon 
retract injr  the  scjiaratcd  muscle  fibres  a  transverse  friu-ture  was  exposed, 
hniTiohinfr  forwanl  toward  the  orbit  aiul  downward  toward  the  base;  the 
bone  ^^«si  ileim^sstni  Xn  a  depth  of  *J  em.  Dura  very  tense  and  upon  incising 
Jl^  ^^T  <y*t\^Krvv\puuil  tluiil  spurted  to  a  hei^^ht  of  7  incht^s;  arachnoidal 
\iNfJ'  |m»fuM\  anowiiijr  the  tcust*  edema  tons  cortex  to  pulsate 
iW  cud  of  tlie  operation.    UsiuU  closure  with  2  drains  of 


Fin.  tHj.^Kslexiaivu  linear  ftmi  depreatitvl  fruoturt's  tjf  antprinr 
portion  of  vflult  rtHHodatiHi  vc\i\\  a  high  intrarraiiiul  pres^urf; 
theMffore.  ii  suhtcfiitKirttl  dprornpression  Hrst,  ro  he  follrjiACHl  by 
the  removal  <»f  Uit>  aeprP^Hfwi  urr-ii  uf  boLie.     Exeelieiil  recovery- 
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2nd,  Removal  of  depressed  area  of  bone ;  small  curvHinear  incisio] 
depression  of  right  posterior  frontal  area;  retractors  inserted,  revea 
depressed  fracture.  Small  rongeurs  inserted  and  an  area  1  inch  in  dia 
removed.  Dura  not  injured  and  of  normal  appearance.  Usual  closure 
2  drains  of  nihl)er  tissue  inserted.    Duration  of  both  operations,  60  mi 

Post -opera  tire  Notes, — Excellent  operative  recovery;  the  signs 
creased  intracranial  pressure  quickly  lessened. 

Examinatwn  at  diseharf?e  (10  days  after  admission ),^ — Temper 
99 '^' ;  pidse,  78 ;  respiration » 24 ;  blood-pressure,  130,  Patient  in  exceller 
dition  and  refuses  to  remain  longer  in  the  hospital ;  no  complaints  i 
soreness  over  rigrht  side  of  head.  Rij[;ht  orbit  still  sliphtly  eechymose 
rigrht  subconjunctival  hemorrhage  still  persists.  Pupils  etiual  and  reac 
mally.  Reflexes  active  but  otherwise  nejjative.  Fundi — nasal  marg 
both  optic  disks  still  blurred  but  not  the  nasal  halves;  retinal  %*eins  enl 
Decompression  area  tense  and  bulfjes  slightly. 

Examination  (April  23,  1915 — 19  months  after  injury)  .-^No  eorapl 
graduates  from  hig:h-school  this  yean  Decompression  area  depresse 
pulsates  sH^'htly.     Reflexes  negative.     Fundi  negative. 

Last  Examimttiofi  (May  23,  1918 — 56  months  after  injury),^? 
rame  for  examination  and  to  ascertain  whether  his  fonner  head  i 
woidd  prevent  him  from  entering  the  army.  No  complaints,  Exce 
depressions  at  sites  of  former  operations,  the  physical  condition  is  ne 
and  I  see  no  reason  wiiy  he  should  not  be  admitted  to  the  service.  R< 
negative.    Fundi  negative. 

Rf  marks. — This  case  is  a  good  illustration  of  the  increased  intrae 
pressure  being  due,  not  to  an  JMtra<*ranial  hemorrhage  (and  it  rarely 
to  hemorrhage  alone),  but  to  an  acute  cerebral  cflema — either  a  tem| 
blockage  of  the  cerebrospinal  fluid  or  an  increased  secretion  of  it,  and 
probably  the  former.  Although  it  is  rather  unusual  for  the  cerebro 
fluid  intracranially  to  be  perfectly  clear  in  the  presence  of  a  fr 
nf  both  the  vault  and  the  base,  yi^t  it  does  occur,  and  x>articularly  wH 
fracture  is  limited  to  the  vault  alone.  From  the  standpoint  of  treii 
and  also  prognosis,  it  is  a  question  of  increased  intracranial  pres^ 
whether  it  is  due  to  hemorrhage  or  to  cerebral  edf^nia  matters  litth 
object  of  the  treatment  being  in  lessen  this  increased  ]UTssurc,  either  1 
natural  means  of  absorption  or  by  the  mechanical  means  of  subtcii 
decompression  and  drainage. 

The  clinical   syndrome   of  temperature,   pulse,   respiration   and 
pret^sure  in  these  traumatic  vnscs  is  very  signifi(*ant  ami  uf  much  vh 
estimating  the  general  comlition  of  the  patient,  and  in  a  less  accurate  m 
the  presence  or  not  of  a  defiuite  increase  of  the  intracranial  pressure, 
admission,  the  temperature  being  98 "^   and  the  l>lood -pressure   120 
indicate  the  condition  of  shock,  and  it  would  be  expected  naturally  th 
pulse-  and  respiration-rates  would  hi^  possibly  100  and  30,  respectively 
ever,  the  condition  of  mild  shock  being  associated  with  a  moderate  ( 
of  increased  intracranial  prcKsure  as  the  signs  of  shock  becume  less  an 
the  pulse-  and  respiration-rate  was  only  7-  and  24  '^m]  thus  indicate 
the  signs  of  shock  were  irradually  being  overshadowed  by  thesujj 
increasing  intracranial  pressure.    This  onjnion  h 
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lion  16  hciuTK  lat«r  when  the  temperature  was  99.4  and  tht  Idood-pr 
VMf  wfaeremi  the  pubbe-  and  respiration-rate  wm  60  and  16  and  tliiis  i3Eidi- 
eating  that  the  eondilion  of  ^hoek  had  l>een  entirely  oven?oaie  and  thmi  the 
Mtau*"  ^jf  itH  rcased  ifitrai.^ranial  pressure  wa-s  now  definitely  estaUislied. 

Caise  41. — Aeiit*:*  fracture  of  base  associated  with  depreaeed  txmcUae  af 
vault  of  Nkull ;  marked  signs  of  high  intracranial  pressure.  Two  opeim- 
tioiiH — Hidjtcinporal  decompression  first,  and  later  a  removal  of  the  depicsHd 
ar4*a  of  hfnie.    Exccyciit  recovery. 

S(K  727. — Edward,  Twenty-seven  years.  WTiite.  Single,  diauffeiir. 
I '  11  i ted  States. 

A(iniitted  Novemher  17,  1916,  Polyeliiiie  Hospital. 

OfK^ratioij  (first)  November  23,  1916 — 6  days  after  injury.  Left  sub- 
teiijpfiral  dccoujpressiou. 

Oj^i^nttjuii  (sfH'find  )  November  30,  1916 — 13  days  after  injury.  Removml 
of  depressed  area  of  bone, 

I)is*^hartre*l  DceejiifnT  IG,  1916—29  days  after  injury  and  16  days  after 
jicctind  0 1 >e ration. 

F(t  m  11 1/  h  is  t  o  r}j  1 1  e^ra  t  i  vc . 

pf  ffiff  fi  ft  I  /f  fiiio  rij  neira  t  i  ve. 

Pttsf  tif  tlinesjs, — WJiile  crossing?  the  street,  patient  was  knocked  down 
by  an  autfiiriobile ;  imim'iliate  loss  of  consciousness;  brought  to  the  hospital 
io  tJic  jiut(»riio!>jle. 

ICj-tttnifitttltjft  npan  admission  (20  uiinutps  after  injury). — Temperature, 
07.2"*;  pulse,  M^Hi  respiratifoi,  *]0^  lilood-pressure,  112.  Semiconscious;  in 
s(»vrri*  slioek.  jjarire  laceration  of  2  inches  over  ri*:ht  posterior  frontal  bone; 
gentle  probing  revmils  simply  a  enick  in  the  uiulcrlying  bone.  Profuse 
bb*eding  fn^ni  nose;  botli  eyes  eecliymotie  with  bilateral  subconjunctival 
lieinorrliages,  I'ujiils  dilated  and  do  not  reaet  to  light.  Refiexes  cannot  be 
diet  led.     Ftiadi  negative. 

Tntttntt  itf. — KN[>ei'tant  pjdliativi^  vigorous  slioek  measures  instituted; 
seidp  laeerafion  eleansi'd  and  drc^ss(»d. 

P'jiimliuiiiou  (24  lionrs  aft«'r  i+ilinission). — Temperature,  98,8^;  pulse; 
IKh  respiration.  24;  bloodpn^ssnre,  124.  Stuporous  and  confused  men- 
tally; xpvy  rt^sllrsv;.  Unlli  I'ves  entirely  elosed  frnin  edema.  Pnjiils  equal 
bnt  rcaet  sliiggislily.  Kellexi's — kni^e-Jr^rks  exaggf*rated  but  equal ;  double 
HTilde  elfinns  ;ntd  suggestive  right  l^abiuski;  alHlominal  reflexes  present  and 
eipial.  Kinidi  (l^fietor  d.  A.  Kearneyl — '*optie  disks  reddish  ;  retinal  veins 
dilale<l;  dt*lails  of  fuiidns  w^vy  indistini-t^ — there  being  a  definite  blurring 
of  tbi*  y]>per  antl  nasal  utaririns  (*f  both  oplie  disks.- •  Lumbar  puncture — 
bbwidy  eerebros[uiial  thiid  under  an  increased  i>ressure  (approximately 
12  nnu,). 

Trt  fttmtiif. — 'Exjieetant  palliative.  (The  operation  of  cranial  decompres- 
sion i\ui\  drainage  was  not  advised  at  tliis  time,  first,  on  aeeoont  of  The  pres- 
(Mi(*e  of  shock,  and  secondly,  m  the  hope  that  the  mild  increased  intra- 
cranial pressure  would  be  les.sened  by  natural  absorption,  making  the 
operation  unueec»ssary,) 

E.nimhufff'oi}  (NoveuibiM'  22.  19ir> — '>  days  aftiH*  adtuission^. — Tempera- 
ture, 119.8";  pulse,  74;  respiration,  18  j  blood-piTssure,  132,     Conscious  but 
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ver3'  drowsy;  complains  of  severe  headache  **all  over";  when  aroused  very- 
restless  and  irritable.  Scalp  laceration  healing  per  primam,  Ecchymosis 
of  both  orbits  less.  Definite  motor  aphasia  (incomplete)  has  developed  dur- 
ing past  6  hours.  (Patient,  parents  and  grandparents  are  all  right-handed.) 
Pupils  equal  and  react  normally.  Reflexes — ^knee-jerks  very  much  exag- 
gerated but  equal;  double  ankle  clonus  and  double  Babinski;  abdominal 
reflexes  absent.  Fundi — retinal  veins  dilated;  nasal  halves  of  both  optic 
disks  entirely  blurred.  Lumbar  puncture — straw-colored  cerebrospinal 
fluid  under  marked  increase  of  intracranial  pressure  (approximately 
16  mm.). 

Treatment. — As  the  signs  of  an  increased  intracranial  pressure  were  be- 
coming more  marked,  it  was  thought  advisable  to  lessen  this  pressure  by 
mechanical  means — that  is,  by  a  subtemporal  decompression,  in  order  that 
the  patient  would  not  only  recover  life  but  that  the  greatest  ultimate 
improvement  would  occur. 

First  Operation  (6  days  after  admission). — Left  subtemporal  decom- 
pression and  drainage.  (The  fact  that  the  Babinski  reflex  appeared  first 
on  the  right  side  and  that  a  definite  motor  aphasia  had  occurred  in  a  patient 
who  was  right-handed  and  whose  parents  and  grandparents  had  all  been 
right-handed,  indicated  that  the  loft  cortical  hemisphere  was  possibly  more 
involved  than  the  right  cortical  hemisphere;  also  the  danger  of  infection 
from  the  laceration  of  the  right  scalp  was  greater  in  a  right  subtemporal 
decompression.)  Usual  vertical  incision,  bone  removed  and  no  complica- 
tions. Dura  quite  tense ;  upon  incising  it,  straw-colored  cerebrospinal  fluid 
spurted  several  inches,  exposing  a  ver\'  *Svet'*  edematous  cortex  which 
tended  to  protrude  but  did  not  rupture.  Much  cerebrospinal  fluid  escaped, 
allowing  the  cortex  to  become  less  tense  and  then  to  pulsate  almost  normally. 
No  definite  supracortical  or  cortical  clot  exposed.  Cortex  very  much  con- 
gested but  no  punctate  hemorrhages  observed.  Usual  closure  with  2  drains 
of  rubber  tissue  inserted.    Duration  of  operation,  38  minutes. 

Post-operatwe  Notes. — Uneventful  operative  convalescence;  decompres- 
sion area  bulged  tensely  for  several  days. 

Examination  (November  29,  1917 — 12  days  after  admission  and  6  days 
after  operation). — Temperature,  99.6°;  pulse,  76;  respiration,  18;  blood- 
pressure,  130.  No  complaints  except  dull  heavy  feeling  in  head — **no  real 
headache."  Motor  aphasia  began  to  improve  immediately  after  the  de- 
compression operation,  so  that  now  speech  is  practically  normal  except  for  a 
slight  slurring  of  polysyllabic  words.  Operative  area  bulging  slightly; 
healing  per  primam.  Pupils  equal  and  react  normally.  Reflexes  active ; 
double  exhaustible  ankle  clonus  with  double  suggestive  Babinski ;  abdominal 
reflexes  present  but  depressed,  though  equal.  Fundi — retinal  veins  dilated ; 
edematous  blurring  of  both  nasal  margins  but  only  of  nasal  half  of  right 
optic  disk  (a  very  interesting  observation  inasmuch  as  the  subtemporal 
decompression  w^as  performed  on  the  left  side).  X-ray  (Doctor  W.  II. 
Stewart) — "depressed  area  of  bone  2  inches  in  diameter  lying  over  the 
right  posterior  frontal  bone;  line  of  fracture  extends  downward  into  the 
base"  (Fig.  67).  (Through  an  unfortunate  oversight,  no  X-ray  had  been 
taken  of  this  patient  until  this  date  and  the  importance  of  the  findings  is 
16 
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self-evident;  it  shows  the  necessity  of  rontg^nograms  in  all 
head  injuries.) 

Treatment. — The  removal  of  the  depressed  area  of  bone  advised  i 
to  lessen  the  danger  of  future  complications. 

Second  Operation  (13  days  after  admission). — ^Removal  of  depreaedi 
of  bone;  vertical  incision  of  2  inches  over  posterior  portion  of  lifl^  < 
bone;  retractors  inserted,  exposing  a  depressed  area  of  one  silver  doitarj 
size  and  to  a  depth  of  almost  one  inch.    Bony  edges  enlarged  by  i 
eeurs  and  the  depressed  area  of  bone  extracted.  Dura  intact  and  of  ] 
_  ^^^^^^^^     appearance.     Usual  i 

BlH^^P        ^^^^^^^^^^^^^H  drains    of 

^^^^^^  ^^^^^^^^^^^^^^^M     tissue  inserted.  DuntifMi  flC ' 
^^V      ^^I^^^^^^^^^^^^^H  16  minnteStf  Ih- 

Ezaminaiian  at  i 
(29  days  after  admission  and 
16  days  after  second  opera- 
tion).— ^Temperatoie,  9&8^; 
pulse,  78;  respiration,  20; 
blood-pressure,  132.  No  egs- 
plaints  except  general  soie- 
aessofhead.  Operative  ami 
flush  with  surroundiag 
scalp;  decompression  site 
pulsates  normally.  Puiub 
equal  and  react  normdiy. 
Reflexes — ^knee-jerks  aetife 
but  equal ;  bilateral  ezhanst- 
ible  ankle  clonus  and  sogges- 
tive  left  Babinski;  abdomi- 
nal reflexes  present  and 
equal.  Fundi — ^retinal  veins 
enlarged;  slight  ha^  blor- 
ring  of  nasal  margins  of  both 
optic  disks. 

Examination  (August  20, 1917 — 9  months  after  injury). — ^No  complaints 
except  for  dizziness  in  the  morning;  also  **IVe  lost  my  nerve — ^I  can't  go 
faster  than  30  miles.'*  No  signs  of  motor  aphasia  can  be  elicited.  Both 
operative  areas  have  become  depressed.  Pupils  equal  and  retfct  normally. 
Reflexes  active  but  otherwise  negative.    Fundi  negative. 

Last  Examination  (September  12,  1918 — 22  months  after  injnfy). — 
Patient  comes  for  examination  and  to  receive  certificate  for  draft  exemption. 
No  real  complaints  referable  to  former  head  injury.  Reflexes  negative. 
Fundi  negative.    Limited  military  service  advised. 

Remarks, — Although  in  most  cases  of  depressed  fracture  of  the  vault 
of  the  skull  associated  with  increased  intracranial  pressure,  it  is  more  im* 
portant  to  relieve  this  increased  pressure  by  means  of  the  subtemporal 
decompression  than  to  elevate  or  remove  the  depressed  area  of  the  vanity 


Fio.  fi7. — An  unauBpected  extensive  and  deeply  depressed 
fracture  of  posterior  portion  of  right  frontal  bone,  discloeed  by 
the  X-ray  and  necessitating  its  removal  for  fear  of  future  com- 
plications; a  left  subtemporal  decompression  had  already  been 
performed  to  lower  the  increased  intracranial  pressure.  Excel- 
lent recovery. 
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yet  the  depressed  area  should  always  be  elevated  and  removed  when  possible ; 
the  value  of  careful  rontgenograms  for  patients  of  this  type  and  I  believe 
for  all  patients  having  cranial  injuries,  is  well  illustrated  in  this  patient, 
and  it  was  most  important  that  the  depressed  fracture  of  this  extent  should 
have  been  removed,  otherwise  the  great  danger  of  possible  future  complica- 
tions. If  there  had  not  been  localizing  signs  pointing  to  the  left  cerebral 
cortex  as  the  site  of  the  greater  impairment,  the  decompression  operation 
would  naturally  have  been  performed  upon  the  right  side  and  undoubtedly 
this  depression  of  the  vault  would  then  have  been  ascertained;  however, 
if  this  depression  had  been  located  in  another  area  of  the  vault,  it  too  would 
have  been  overlooked  unless  careful  rontgenograms  had  been  made. 

The  gradual  increase  of  the  intracranial  pressure  as  measured  at  lumbar 
puncture  and  as  revealed  by  the  ophthalmoscope  is  very  impressive,  and  it 
is  these  careful  and  repeated  examinations  which  make  it  possible  for  the 
signs  of  increased  intracranial  pressure  to  be  revealed  and  thus  the  danger- 
ous compressive  effect  of  extreme  intracranial  pressure  anticipated — both  the 
immediate  results  and,  if  death  is  avoided,  then  the  ultimate  remote  effects 
of  a  prolonged  increase  of  this  intracranial  pressure. 

The  disappearance  of  the  paraphasia,  following  the  left  subtemporal 
decompression  and  the  improvement  of  the  reflexes  which  now  pointed  to 
the  right  cerebral  cortex  (the  site  of  the  depressed  area  of  the  vault)  as 
being  the  greater  impaired,  was  a  very  interesting  observation,  and  then  for 
all  of  these  signs  of  cerebral  impairment  to  disappear  following?  the  second 
operation  and  removal  of  the  depressed  area  of  bone,  is  worthy  of  comment. 

Acute  severe  brain  injuries  associated  xvith  a  high  iniracrankil  pressure 
due  to  hemorrJiage  and  to  cerebral  edevia,  and  requiring  the  cranial  opera- 
tion of  subtemporal  decompression. 

The  presence  or  not  of  a  fracture  of  the  skull  in  these  patients  having  a 
severe  brain  injury  associated  with  a  hijrh  intracranial  pressure  is  important 
only  from  the  standpoint  of  possible  drainage  of  blood  and  cerebrospinal 
fluid  through  the  line  or  lines  of  fracture  into  the  ear,  nose  or  subcutaneous 
tissues  of  the  scalp,  and  thus  a  sufficient  lowering  of  the  increased  intra^ 
cranial  pressure  will  result  so  that  the  operation  of  decompression  and 
drainage  may  be  avoided.  Fortunately,  in  some  of  the  patients,  the  base  or 
vault  of  the  skull  has  been  so  badly  fractured  into  several  movable  frag- 
ments with  profuse  drainage  that  a  decompression  is  not  necessary — a  sort 
of  natural  decompression  having  been  performed ;  in  this  manner,  the  intra- 
cranial pressure  is  relieved  to  such  a  degree  that  the  patient  recovers  to  the 
surprise  of  all.  An  ophthalmoscopic  and  spinal  manometric  examination  in 
these  patients,  however,  would  show  that  the  intracranial  pressure  had  not 
been  markedly  increased;  this  explanation  undoubtedly  accounts  for  the 
recover^'-  of  those  patients  reported  as  having  the  most  severe  forms  of 
comminuted  fractures  of  the  skull  and  yet  the  recovery  is  uneventful.  In 
other  patients,  however,  the  sjTnptoms  and  clinical  signs  at  first  indicate 
only  a  mild  type  of  brain  injury  with  and  without  a  fracture  of  the  skull, 
and  yet  the  condition  of  the  patient  gradually  becomes  worse,  unconscious- 
ness supervenes,  and  the  patient  dies  with  the  typical  signs  of  medullary 
collapse,  usually  on  the  fifth  or  sixth  day  after  the  accidcmt,  or,  in  some 
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cases,  as  late  as  the  fourteenth  day;  I  am  confident  that  if  repeated  oph* 
thalmascopic  and  spiiml  maiiometrie  examinations  had  been  made,  the  in- 
creasirig  intracranial  pressure  {apparently  * 'latent"  elinically)  would  havej 
been  iLseertained  and  its  iniineLiiMte  n/lief  by  a  eranial  decompression  aiitl 
drainajje  would  have  saved  many  of  these  patients. 

Even  if  the  condition  of  the  patient  is  carefully  followed  by  repeated 
ophthalmoscopic  and  the  rontine  neurological  examinations,  a  definite  prog- 
nosis regarding  recovery  must  be  very  guarded  and  naturally  should  notj 
be  given;  shock,  itulividual  resistance,  and  the  other  possible  complication 
are  such  important  factoids  in  each  patient  that  any  definite  prognosis  tal 
must  hazardous:  in  addition  to  the  great  danger  of  meduliary  eompressiottl 
and.  if  this  danger  should  be  avoided,  the  possibility  of  post-traumatic  con- 
ditions appearing  and  making  tlie  after-life  of  the  patient  most  pitiable, 
there  is  still  the  ever-present  risk  of  pneumonia  occurring  in  patients  confined 
to  their  beds  in  a  semiennseious  condition  and  especially  is  this  true  of 
patients  over  fifty,  and  if  alcoluilic  to  any  degree;  the  danger  of  pneumonia 
following  an  aru^sthctic,  if  properly  admiuistered,  is  small  in  comparison. 

If  the  intracranial  pressure  in  these  patients  has  reached  such  a  height  J 
that  the  expectant  ]>alliative  method  of  treatment  is  no  longer  considered] 
suffirient  to  obtain  the  best  resnlts,  both  innuediate  and  remote,  then  the  | 
merhanieNl  relief  of  this  intracranial  jiressure  by  means  of  the  subtemporal 
decompression  aTid  drainage  is  advisable  and  at  an  early  date  when  the  ' 
coiulition  of  the  patient  is  still  good;  the  operation  must  not  be  delayed 
until  the  patient  has  reached  the  severe  stage  of  extrenu*  medullar^'  eomjires- 
sion — and  surely  no!  that  of  uit^dullary  edenm.  as  it  is  then  too  late  to  obtaia 
a  living  patient.     Upon  pi^rfurming  the  operati<m  of  subtemporal  decom- ^ 
pressinn,  if  it  should  be  found  that  the  intracranial  pressure  is  extreme | 
and  especially  of  the  swollen  edematons  type  with  very  little  escape  of 
cerebrospinal  fi nid  ami  the  cerebral  cortex  ]Hilsates  slightly  if  at  all,  then  a 
similar  decoinpressi(Jii   sbouhl  Ik*   innncdiatcly   perftinm-d   opt  in   the  other 
side  of  the  head^that  is,  a  bilateral  dcfonipression.     The  benefit  of  this 
second  operation  in  these  selected  patients  outweighs  the  added  stock  of  the 
second  operation   and  this  method  has  proved  beneficial   iu   a   number  of 
patients.    Only  aliotit  5  [>er  cent.  c»f  the  jvatients  re<|uir!ng  the  operation  of 
cranial  decompression  in  this  series  of  cases  bad  a  bilateral  decompressioa 
performed  and  the  results  were  exeellent :  in  this  nuiuner,  not  only  was  the 
recovery  of  life  greater,  but  the  ultimate  result  of  the  former  normality  was 
more   fretpiently   olitained   than    would    have   been    possible    following  an 
incrmiplrte  relief  of  the  increased  intracranial  pressure. 

It  rarely  occurs  in  thei^e  patients  that  the  hemorrhage  is  of  sueh  a  large 
amount  that  it  alone  is  responsible  for  tb^'  height  of  the  intracranial  pres- 
sure: it  is  usually  due  to  a  subdural  bt'ouirriiage  associated  with  a  eereV 
edema  of  varying  degree  :  of  these  two  factors,  the  acute  condition  of  eerel 
(*dema  is  probably  of  greater  amount  and  frerpieru'y  and  therefore  of 
more  importance;  the  foniuition  of  snpracortieal  adhesions  and  of  cy 
conditions,   however,    rf^snlts   from   liemorrliage,   and   therefore   its   ren 
effects,  unff^ss  it  is  drained  early;  amy  1»p  sprions,  espp^ially  when  associ* 
with  a  varying  degree  f>f  <4irtmic  eerebral  edema.    At  the  operation,  as  m\ 
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does  not  react  to  light.  Reflexes:  knee-jerks — right  more  active  than  left; 
exhaustible  right  ankle  clonus  and  right  Babinski;  abdominal  reflexes- 
right  cannot  be  obtained.  Fundi — definite  enlargement  of  retinal  veins; 
distinct  blurring  of  nasal  halves  of  both  optic  disks,  especially  left.  Lum- 
bar puncture—blood-tiiiged  cerebrospinal  fluid  under  increasing  pressure 
(approximate!}^  17  mm.)- 

Trenimeni. — It  was  now  thought  advisable  to  perform  a  left  subtemporal 
decompression  as  the  signs  of  intracranial  pressure  were  increasing. 

Operation  (31  hours  after  admission ).^ — ^Left  subtemporal  decompres- 
sion: usual  vertical  incision,  bone  removed  and  no  complications  -  upon 
retracting  the  underlying  temporal  muscle,  there  was  exposed  a  transverse 
fracture  of  the  sfjuamous  portion  of  the  temporal  bone — extending  back- 
ward and  downward;  a  bony  opening  of  almost  3  inches  in  diameter  was 
made.  Dura  very  tense  and  bluish;  upon  incising  it,  almost  pure  blood 
welled  out  of  dura!  opening,  exposing  a  supracortical  blood  clot  over 
1  ex.  in  thickness;  this  exposed  clot  was  easily  removed  by  salt  solution 
and  forceps.  Cortex  itself  edemaious  and  congested  but  otherwise  negative; 
pulsated  normally  at  end  of  operation.  Usual  closure  w^th  2  drains  of 
rubber  tissue  inserted.     Duration  of  operation,  45  minutes. 

Post -ope  miive  Notes. — Excellent  operative  recovery;  blood-tinged  eere- 
brospiual  fluid  continued  to  drain  for  2  days;  operative  incision  healed 
per  primam' 

Exmninaiion  at  discharge  (14  days  after  admission), — Temperature-, 
99°  ;  pulse,  76  ;  respiration,  22  ;  blood-pressure,  140.  No  complaints,  but  he 
insists  upon  leaving  the  hospital ;  as  patient  had  no  one  to  take  care  of 
him  at  home,  it  was  thought  advisable  to  transfer  him  to  Bellevue  Hospital  for 
convalescence.  Site  of  decompression  opening  bulging  slightly;  pulsates 
normally.  Otoscopic  examination  reveals  an  almost  dosed  laceration  of  the 
posterior  portion  of  left  tympanic  membrane;  bono  conduction  greater  than 
air  condnction  in  left  ear.  Pupils  equal  and  react  normally.  Reflexes  active 
but  otherwise  negative.    Fiuuii  rnugcsted  but  otherwise  negative, 

Exmninaiion  (January  10,  1916—30  months  after  injury), — Patient 
remained  on  the  Island  for  6  weeks;  then  returned  home  and  has  been 
leading  the  same  life  as  before  the  injury ^ — ^* 'doing  nothing."  No  com- 
plaints, except  those  due  to  alcoholism.  Hearing  negative ;  air  conduction 
greater  than  bone  conduction.    Reflexes  negative.    Fundi  negative. 

Last  Report  (March  10,  1918—57  months  after  in  jury  ),^ — Letter  from 
brother  states:  "JauKs  died  day  before  yesterday  from  pneumonia/' 

RemaH's. — The  pupillary  status  of  this  patient  was  interesting  from 
the  standpoint  that  the  ipsolateral  cortical  irritation  was  first  exhibited 
by  the  contracted  left  pupil  and  its  sluggish  reaction  to  light ;  then  as  the 
irritative  effects  of  the  left  supracf^rtieal  hemorrhage  were  ov'ershadowed  by 
the  paralytic  compressive  effect  of  an  increasinjj  amount  of  hemorrhage,  then 
the  contracted  left  juipil  gradually  enlarged  and  became  dilated  and  would 
not  react  at  all  to  light.  This  inequality  of  the  pupils  in  these  patients 
is  of  great  localizing  significance  :  the  findings  at  the  left  subtemporal  decom* 
pression  confinned  these  observations. 

The  negative  fundal  findings  at  the  ophthalmoscopic  examination  upon 
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admission  confirmed  the  presence  of  initial  shock — ^the  temperature  then 
being  97.8 ;  at  the  examination  30  hours  after  admission,  there  were  definite 
signs  of  pressure  in  both  fundi  and  particularly  the  left,  and  at  this 
examination  the  temperature  had  ascended  to  99.8°  and  the  blood-pressure 
to  144,  whereas  the  pulse-  and  respiration-rates  had  decreased  to  72  and  18, 
respectively, — definite  signs  pointing  to  the  overshadowing  of  the  initial 
shock  by  an  increasing  intracranial  pressure.  It  is  unfortunate  that  a 
second  lumbar  puncture  was  not  performed  at  this  time,  as  it  would  have 
undoubtedly  shown  a  higher  pressure  than  at  the  first  examination. 

It  is  to  be  regretted  that  a  post-mortem  examination  could  not  have 
been  performed  upon  this  patient  and  to  have  ascertained  the  intracranial 
condition  following  an  interval  of  almost  5  years  since  the  brain  injury. 

The  right  pupil  being  larger  than  the  left  and  apparently  dilated  more 
than  normally,  together  with  the  weakness  of  the  lower  portion  of  the  left 
side  of  the  face,  indicated  a  right  cortical  involvement ;  however,  it  is  pos- 
sible that  the  left  pupil  was  abnormally  contracted  due  to  homolateral 
cortical  irritation,  and  that  the  weakness  of  the  lower  portion  of  left  side 
ef  face  was  not  cortical  in  type  but  mildly  peripheral  in  type  due  to  a  slight 
edematous  compression  of  the  left  facial  nerve  caused  by  the  proximity  of  the 
fracture  of  the  skull  producing  a  laceration  of  the  left  tympanic  membrane, 
as  revealed  by  otoscopic  examination.  A  right  subtemporal  decompression 
would  have  been  advisable  in  this  case  if  the  reflexes  had  not  been  exagger- 
ated on  the  right  side,  and  if  the  signs  of  increased  intracranial  pressure  had 
been  exceedingly  high,  then  it  would  have  been  better  judgment,  in  a  right- 
handed  individual,  to  have  performed  a  right  subtemporal  decompression 
first,  to  be  followed,  if  necessary,  by  a  left  subtemporal  decompression. 

The  definite  temporary  recovery  obtained  in  this  patient  is  most  grati- 
fying and  especially  in  view  of  his  age  of  65  years  at  the  time  of  the 
injury.  It  is  indeed  surprising  how  quickly  these  patients  recover  follow- 
ing an  efficient  subtemporal  decompression  and  drainage — even  patients 
having  most  serious  signs,  such  as  convulsive  seizures,  paralyses  and  ex- 
treme intracranial  pressure,  provided  this  pressure  can  be  relieved  early — 
as  early  as  possible  following  the  subsidence  of  the  initial  shock. 

Case  43. — ^Acute  severe  brain  injury  without  a  fracture  of  the  skull ;  signs 
of  high  intracranial  pressure  associated  with  subdural  and  subarachnoid 
hemorrhage.  Left  subtemporal  decompression  and  drainage.  Excel- 
lent recovery. 

No.  092.— Hilary.    Eighteen  years.    White.    Single.    College.    U.  S. 

Admitted  March  21,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
T.  J.  Keams. 

Operation  March  21,  1914 — 5  days  after  injury.  Left  subtemporal 
decompression  and  drainage. 

Discharged  March  31,  1914 — 10  days  after  operation. 

Family  history  negative;  no  history  of  epilepsy,  insanity  or  nervous 
diseases;  no  alcoholism. 

Personal  history  negative;  9  months'  baby;  normal  delivery;  never  had 
convulsions.  Well  educated ;  5th  year  Latin ;  speaks  German,  French  and 
Greek  (even). 
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Present  Ilbiess. — Five  datjs  ago  (March  16,  1914)  while  at  bat,  patient 
was  struck  by  a  pitijhed  ball  over  left  teraporo-parietal  region ;  unconscious 
for  Bi*veral  niiiniteH  but  was  unable  to  finish  the  game;  walked  to  his  home 
for  supper  that  evening.  No  bleeding  from  ears  nor  nose ;  no  ecchymoees. 
Twelve  hours  later,  patient  had  an  epileptiform  attack — 25  minutes'  dura- 
tion; itu  eharaetei  was  not  observed  other  than  beintj  a  general  convulsion 
with  frothing  at  the  mouth  j  after  this  attack,  a  weakness  of  the  right  arm 
wan  noticed.  Eighteen  hours  later — a  second  convulsion  of  the  Jacksonian 
type  occurred — the  spell  beginning  in  the  right  arm,  with  frothing  at  the 
mouth,  then  the  right  side  of  face,  right  leg  and  finally  a  general  convulsion 
lasting  3  minutes.  Since  then,  patient  has  had  5  convulsions — the  last  one 
being  12  hours  ago  anil  was  the  most  severe  one — lasting  4  minutes,  to  be 
followed  by  extreme  prostration. 

Comuliaiwn  at  Patiritt*s  Home  (March  21,  1914,  4  P.M. — 5  days  after 
injnry), — Tcnijierature,  9ir  ;  pulse,  80;  rewijiration,  16;  blood-pressure,  126. 
ConscioUM  hut  confused  mentally;  memory  im[)aired  for  recent  events.  Dis- 
tinct motor  aphasia  and  paraphasia — unable  to  find  the  correct  word  at 
times,  uses  words  incorrectly  and  frcqnently  could  not  repeat  single  w*ords; 
patient,  h(»wever,  was  conscions  of  his  mist^ikes.  No  agraphia.  Pupils- 
left  slightly  larger  than  right  aiul  iTaetion  to  light  sluggish.  No  ocular 
paralysis.  No  bleeding  from  nose,  mouth  nor  ears;  no  mastoid  ecch^Tiiosis. 
Definite  weakness  t)f  right  side  (>f  body,  particularly  of  right  arm — right- 
hand  grip  being  much  weaker  tluni  left.  Reflexes — knee- jerks  more  active 
on  right  side  ;  no  ankle  cloruis  but  a  right  Bahiuski ;  abdominal  reflexes — -right 
distinctly  depressed.  Pundi— retinal  veins  dilated,  nasal  margins,  particu- 
larly of  left  optic  disk,  blurred  and  obscured  by  edema. 

Treat  an  itt. — On  aceonnt  of  the  localised  convulsions,  the  motor  aphasia 
and  parajduisia  Ulie  (jatient,  Ins  jiarents  and  grandparents  being  all  right- 
hiUKhHl),  the  increased  reflcxi's  and  weakness  of  the  right  side,  together 
with  tlu^  signs  of  ituTensing  intracranial  pressure,  the  patient  was  advised 
1o  be  taken  iumuHliately  to  the  hospital  and  a  left  subtemporal  decompres- 
sion performed. 

Kjitmiaatitfit  upon  aihoissicui  to  hospital  (March  21,  1914*  9  p.m.). — 
TomperattirCj  00.2" ;  pnlsc  78  ;  respiration,  18  ;  blootl-pressnre,  140,  Patient 
has  beeome  more  stujioHKis  tlMiugh  tu>  I'fuivulsions  have  occurred  since  the 
preceding  exauduatiorL  Paresis  of  right  side  of  body  has  iuereased,  espe- 
riidly  of  right  arm  and  tA'  right  side  of  face.  Ai>hasia  aiul  paraphasia  have 
also  bcconu'  Mum'  uunked,  though  a  careful  examination  cannot  be  made 
on  accoiuit  of  the  nuMital  impairuicut.  Pupils — left  larger  than  right  and 
reacts  sh::_"nddy  to  light,  KrHi'ses :  knee  jerks — right  much  more  exag- 
gt^rnted  tlian  left  :  detinite  right  patellar  and  ri^iht  aukle  clonus  and  right 
Ibduuski ;  right  abdominal  reflex  absiMif.  Fundi — luisal  halves  of  both  optic 
disks,  particularly  the  I<*ft.  obscured  Ivy  edema. 

Treatatent. — Left  subtemporal  decmnpression  and  exploration  advised. 

Oprratioa  (March  21.  llM-l.  10  i\m, — 5  days  after  ininry).-=Left  sub- 
temi>oral  dccom]>rcssiou  :  usual  vertieal  incision  tsomcvvliat  anterior  to  usual 
line),  bone  removed  and  no  complications;  the  bone  itself,  however,  was 
unusually  thin  in  this  art^a  hut  no  fracture  ascertained.     Dura  was  under 
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high  tension  and  upon  incising  it,  blood-tinged  cerebrospinal  fluid  escaped; 
upon  enlarging  dural  opening  there  was  exposed  a  bluish  subarachnoid 
clot — one-fourth  inch  iu  thickness  and  apparently  2  inelies  in  width, 
extending  upward  and  backward  from  the  anterior  portion  of  the  bony 
opening  over  the  posterior  portion  of  the  left  third  frontal  convolution, 
and  then  extending  backward  and  upward  over  the  motor  area  of  the  face 
and  arm ;  surrounding  cortex  edematous  but  otherwise  normal.  The  arach- 
noid nicmbrane  overlyin*,'  the  hemoiThaffic  clot  wa.s  incised,  allowing  much 
of  the  clotted  blond  to  escape,  but  no  attempt  was  made  to  remove  the  entire 
hemorrhage  itself  for  fear  of  damaging  the  underlying  cortical  cells.  Much 
cerebrospinal  fluid  escaped,  allowing  the  brain  to  pulsate  normally.  Usual 
closure  with  2  drains  of 
rubber  tissue  inserted.  Du- 
ration, 50  minutes.  Un- 
eventful operative  recover>% 

Esq  m  i  n  at  io  n  at  d  iB- 
charge  (5  days  after  injury 
and  10  days  after  opera- 
tion) . — T  emperature, 
98,8°;  pulse,  80;  respira- 
tion,  22 ;  blood-pressure^ 
128.  Speech  impairment 
has  practicallydisappeared, 
though  slight  slurring  of 
words  occurs  when  test 
phrases  are  used.  Weak- 
ness of  right  side  of  body 
much  improved,  but  it  can 
still  be  elicited  by  the  usual 
testJj—hand  grip>  etc.  De- 
compression area  protrudes 
slightly;  normal  pulsation. 
Pupils  efjual  and  react  nor* 

mally.  Reflexes^— right  more  active  than  left ;  no  Babinski  nor  ankle 
clonus ;  abdominal  reflexes  present  and  cfpial.  Fundi — retinal  veins  slightly 
dilated;  nasal  margins  of  optic  disks,  particularly  the  left,  not  distinct. 

Examinafion  (June  15,  1914 — *'{  mf>nths  after  injur>i.^Xo  complaints. 
No  convulsions;  no  aphasia  nor  paraphasia  elicited.  No  weakness  of  right 
side  of  body.  Decompression  area  slit,ditfy  depressed;  normal  pulsation. 
Reflexes  negative.    Fundi  negative. 

Examimitwn  (September  12,  1916— ^lO  months  after  injurjO'-^No  com- 
plaints; comes  for  physical  examination  before  entering  law  school  next 
mouth.  No  aphasia  nor  paraphasia.  No  weakness  of  rijjht  side  of  body. 
Reflexes  negative.  Fundi  negative.  The  photofrraph  shows  the  normal 
depressed  appearance  of  the  d^compressinu  area  (Fisr.  68). 

Lad  Examinaium  (November  6.  11*18^56  months  after  injury). — 
Patient  wishes  a  certificate  rd'  physical  well-being  in  the  hope  that  he  maj' 
enlist  in  the  army.    No  eomplaints,    Decnuiprcssino  av^^a  <L'iuvsst^tl  ;  docs  uf>t 


Fia.  flS.^ — The  vertErsil  srjilpmdsiotiof  thp  dcromprpsnion  aiea 
f»p*'ip*'<J  by  brij»luriK  the  )vMt  iiptirt — two  nrirl  ime-balf  ycarfl 
ftillfiwing  the  ufXTUti'm.     Xu  eompluiijU.     Exc-dlt^rji  rct-ovcry. 
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pulsate — due  po^ibly  to  new  bone  formation.  Reflexes  negative.  Fundi  neg- 
ative, (Patient  was  admitted  to  limited  service  branch  of  National  Army.) 

Remarks. — It  will  be  very  interesting  to  follow  this  patient  over  a  longer 
period  of  years  to  a*scertaiu  his  complete  recovery  or  not.  The  danger  of 
possible  epileptiform  seizures  of  the  minor  and  major  type  must  be  con- 
sidered in  the  ultimate  prognosis;  anyone  having  convulsions  and  therefore 
whose  cerebral  cortex  has  once  reached  a  condition  of  irritability  sufficient 
to  result  in  motor  convulsive  seizures^  is  more  susceptible  to  epileptiform 
spells  later,  and  these  patients  must  be  most  careful  of  their  habitus — espe- 
cially of  diet,  whit*h  shouUl  consist  chietly  of  non*proteid  foods  and  of  small 
amount,  and  the  total  abstinence  of  alcohol  in  any  form;  coffee  likewise 
should  be  prohibited  for  these  patients.  Any  unusual  strain,  mental  and 
pfiysical,  should  be  avoided. 

The  almost  disappearance  of  the  s\'mptoms  and  signs  referable  to  the 
left  cerebral  cortex  within  12  hours  after  the  operation  was  most  impressive; 
the  impairment  of  speech  improved  so  rapidly  that  it  was  most  surprising 
to  the  patient  himself,  who  remarked  that  '* words  come  imw  so  easily," 

It  is  unfortunate  that  a  lumbar  puncture  with  a  measurement  of  the 
pressure  of  the  cerebrospinal  fluid  was  not  performed  upon  this  patient ;  the 
sijrns  of  pressure  were  so  definite  and  the  localization  so  indicative  of  the 
left  cerebral  cortex,  especially  the  Jacksonian  convulsive  seizures,  that  the 
lumbar  puncture  was  not  considered  necessary.  To-day,  however,  it  would 
be  performed  in  a  similar  patient,  and  it  should  always  be  performed  upon 
these  patients  as  the  most  accurate  method  of  determining  the  intra- 
cranial pressure. 

Case  44. — Acute  severe  brain  injury;  signs  of  high  intracranial  pres- 
sure associated  witli  subdural  and  cortical  hemorrhaj^e.  Left  siibtemporal 
decompression  and  draiiuiue.    ExccUent  recovery. 

No.  280.— David.    Twenty -six  years.    White.'  Sin^de,    Chauifeur.    U.  S. 

Admitted  June  9,  1015,  Polyclinic  Hospital 

Operated  June  10,  1915 — 20  hours  after  injury.  Left  subtemporal 
decompression  and  drainage, 

Dischar^'cd  June  28,  1915 — 18  days  after  operation, 

Famihj  histcrij  iH^t^ative. 

Personal  hist  or  y  negative. 

Present  Jllness. — Patient  was  brought  to  the  hospital  by  strangers  in  a 
tRxif^-ih  and  Iopti  abandoned — no  history  he\m^  obtainecL 
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Treatment. — Expectant  palliative;  scalp  laceration  widely  shaved, 
cleansed  and  loosely  sutured  with  2  drains  of  rubber  tissue  inserted. 

Examination  (18  hours  after  admission). — Temperature,  100.2°;  pulse, 
66;  respiration,  16;  blood-pressure,  140.  Patient  conscious  but  confused 
mentally  and  badly  oriented.  Definite  paraphasia  present.  Pupils — left 
widely  dilated  and  does  not  react  to  light.  Reflexes:  knee-jerks — right 
greater  than  left;  right  ankle  clonus  and  right  Babinski;  abdominal  re- 
flexes increased — left  more  than  right.  Fundi — both  optic  disks  blurred 
by  edema  but  no  measurable  papilledema ;  retinal  veins  dilated  and  tortuous. 
Lumbar  puncture — bloody  cerebrospinal  fluid  under  high  pressure  (approxi- 
mately 16  mm.).    No  definite  weakness  of  right  side  of  body  elicited. 

Treatment. — Left  subtemporal  decompression  advised  for  fear  the  in- 
creasing intracranial  pressure  would  produce  an  extreme  medullary  compres- 
sion and  thus  possibly  precipitate  a  medullary  edema ;  it  was  thought  advisa- 
ble to  operate  now  rather  than  to  wait  until  the  patient  might  enter  a  far 
more  serious  condition  of  medullary  compression,  when  it  would  be  very 
doubtful  if  the  patient  would  recover  life  itself. 

Operation  (June  12,  1915 — 20  hours  after  admission). — Left  subtem- 
poral decompression :  usual  vertical  incision,  bone  removed  and  no  compli- 
cations; no  fracture  of  bone  ascertained  in  this  area.  Dura  tense  and 
bluish;  upon  incising  it,  bloody  cerebrospinal  fluid  spurted  to  a  height  of 
5  inches,  and  upon  enlarging  the  dural  opening  a  very  **  wet''  edematous  and 
congested  cortex  with  nimierous  punctate  hemorrhages  in  it  tended  to  pro- 
trude under  high  tension;  the  cerebral  tension  was  so  high  that  a  small 
rupture  of  the  temporal  lobe  beneath  the  Sylvian  fissure  occurred.  Much 
blood  and  cerebrospinal  fluid  escaped  so  that  the  brain  pulsated  at  the  end  of 
the  operation.  No  large  clots  ascertained.  Usual  closure  with  2  drains  of 
rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes. — ^Uneventful  operative  recovery,  although  patient 
was  irrational  for  3  days  following  the  operation,  and  he  was  mentally  con- 
fused for  almost  10  days  after  operation — getting  out  of  bed  and  insisting 
upon  going  home ;  incision  healed  per  primam. 

Examination  at  discharge  (19  days  after  admission  and  18  days  after 
operation). — Temperature,  99°;  pulse,  70;  respiration,  20;  blood-pressure, 
134.  No  complaints.  Patient  unusually  restless  and  excitable  and  does  not 
sleep  well.  Decompression  opening  bulges  under  high  pressure ;  pulsation 
normal.  Pupils  equal  and  react  normally.  Hearing  impaired  in  right  ear ; 
otoscopic  examination  reveals  a  small  laceration  of  posterior  portion  of  right 
tympanic  membrane.  Reflexes:  active  but  otherwise  negative;  abdominal 
reflexes  increased  but  equal.  Fundi — nasal  margins  of  both  optic  disks 
obscured  by  edema  but  nasal  halves  and  temporal  margins  are  clear  and 
distinct;  retinal  veins  enlarged.  X-ray  (Doctor  A.  J.  Quimby) — **nega- 
tive  for  fracture  of  the  skull. '* 

Examination  (January  10,  1917 — 18  months  after  injury). — No  com- 
plaints ;  works  daily.  Decompression  area  depressed  and  pulsates  normally. 
No  impairment  of  hearing  of  right  ear ;  air  conduction  greater  than  bone 
conduction.  Reflexes:  active  but  otherwise  negative;  abdominal  reflexes 
active  but  equal.    Fundi  negative. 
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La^t  Examinaiion  (September  10,  1918 — 39  months  after  injiii^'')-^ — 
Patient  eomes  to  see  me  before  embarkation  with  the  army.  No  coin- 
plaints.  Otoseopie  examination  reveals  a  normal  right  tympanic  membrane; 
hearing  of  ri^ht  ear  apparently  normal  (rough  tests  of  watch,  etc).  Re- 
flexes active  but  otherwise  negative.  Fundi  negative.  Decompression  area 
depressed  and  apparently  being  filled  in  with  new  bone  formation. 

Eenwrks. — Althony^h  the  fraeture  in  this  patient  was  undoubtedly  on  the 
right  side,  causing  a  rupture  of  the  right  t^Tupanic  membrane*  yet  a  left 
subtemporal  decompression  was  performed  because  the  signs  of  cortical  in- 
volvement inclieated  a  left  intracranial  les^ion  l>eside  the  general  inci'eased 
intracranial  pressure;  as  is  well  kno%vn  and  as  this  case  illustrates,  the  frac- 
ture of  the  skull  is  possibly  the  least  important  factor  to  be  considered  in 
intracranial  injuries.  It  is  possible  that  the  fracture  extending  through 
the  right  ear  permitted  the  intracranial  blood  over  the  right  liemisphere 
to  escape  through  the  right  auditory  canal  and  thus  there  were  no  signs  of 
a  lesion  of  the  right  hemisphere,  whereas  the  left  hemisphere  not  having 
any  outlet  for  its  supracortical  *'free'*  blood  exhibited  the  signs  of  its 
irritation  and  impairment — paraphasia  (the  patient  being  right-handed), 
dilated  left  pupil  antl  pon-reaeting  to  light,  increased  deep  reflexes  on  the 
right  side  in  addition  to  the  right  nnkle  clonus  and  right  Babinski  while 
the  right  abilominal  reflexes  were  absent.  Thus  the  right  cerebral  hemis- 
phere may  have  been  '*  decompressed ' '  ami  drained  through  the  right  ear^ 
and  the  left  cerebral  hemisphere  not  being  ** decompressed'*  {to  the  extent 
of  the  right  hcuiispliere)  ^ave  the  greater  evidt/uee  Lif  impairment — beaide 
the  signs  of  a  general  increase  of  the  intracranial  pressure. 

The  very  early  return  to  normal  function  of  the  right  ear  within  a 
period  of  18  months  h  very  impressive;  naturally,  this  excellent  resiilt  is  only 
possible  in  the  absence  of  midille  ear  infection  following  the  laceration  of 
the  tympanic  membra iu\  and  when  the  line  of  fraeture  has  in  no  way  per- 
manently damaged  the  trausmittiug  mcL-hanism  of  the  tympanic  ossicles  or 
of  the  internal  ear  and  auditory  nerve  itself;  these  latter  impairments  are 
usually  permanent. 

Ti>  nuike  the  olciseopic  examinaiion  at  the  time  of  the  patient's  admis- 
sion to  the  hospital  and  in  the  presence  of  a  profuse  discharge  of  blood 
from  either  ear.  is  a  distinctly  dangerous  procedure  and  should  never  be 
undertaken  for  fear  uf  introilueing  infection  into  the  middle  ear  by  the 
swal>binL'  out  of  tin-  rxtertial  jiuditory  canal  in  order  to  obtain  a  clear  \new 
of  the  tym]ianic  membrane;  many  cases  of  local  and  general  meningitis 
with  or  without  the  con)plicatiiin  uf  brain  abscess  arc  fre^jneutly  produced 
in  this  numuiT;  it  is  always  wist^r  to  wait  until  the  discharge  of  blood  and 
i'<^reln"ospitial  rtnid  iiiis  sensed  befon?  nn  otoscopic  examination  is  made.  In 
many  patients  the  rapidly  i increasing  signs  of  the  intracranial  pressure 
are  undoubtedly  due  to  t-erebral  edmua  rather  than  to  an  intracranial 
hemorrhage  itself:  the  'Miatural"  deenmpression  by  means  of  drainage 
through  a  ruptured  tympauir  membrane  is  not  always  sufficient  to  lessen 
markedly  the  increasing  intrarrauinl  prcssun^;  nuiny  patients,  however,  are 
thus  spared  an  operation  by  means  of  this  sort  of  ''natural"  decompression. 

A  measurement  of  the  pressun^   of  the  cerebrospinal  fluid  at  lumbar 
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puncture  should  always  be  performed  upon  these  patients,  as  we  now  know 
that  it  is  a  much  more  accurate  and  delicate  test  of  intracranial  pressure 
than  the  ophthalmoscopic  examinations  of  the  fundi;  even  in  conditions 
of  mild  initial  shock  and  where  the  fundi  are  negative,  yet  it  is  frequently 
]>06sible  to  find  a  pressure  of  the  cerebrospinal  fluid  of  approximately  12 
and  even  14  mm.;  a  second  lumbar  puncture  later  upon  many  of  these 
patients  would  undoubtedly  register  a  much  higher  pressure. 

This  patient  is  a  good  illustration  of  a  serious  brain  injury  and  yet  no 
fracture  of  the  skull  could  be  demonstrated ;  the  fracture  may  have  been 
present  but  it  in  itself  is  not  an  important  factor  in  the  diagnosis  and 
treatment  of  brain  injuries;  the  rontgenogram  was  not  taken  until  the 
patient  was  well  enough  to  be  discharged  and  then  merely  as  a  question 
of  record  and  for  fear  that  a  depressed  fracture  of  the  vault  might  be 
overlooked.  No  cranial  operation  to  relieve  the  increased  intracranial  pres- 
sure in  these  patients  should  be  delayed  merely  in  order  to  obtain  an 
X-ray  picture  of  the  skull ;  the  operation  is  not  performed  for  the  fracture 
nor  on  account  of  the  fracture. 

The  early  fundal  signs  of  increased  intracranial  pressure  revealed  by 
the  ophthalmoscope  within  one  hour  after  the  injury  can  occur  so  quickly 
following  cranial  injuries  only  in  the  absence  of  shock,  or  as  the  result  of  a 
large  hemorrhage  occurring  immediately  following  the  cranial  injury,  and 
even  in  this  latter  condition  the  consequent  shock  would  tend  to  lessen  this 
increased  intracranial  pressure. 

It  is  most  unusual  in  these  patients  having  cranial  injuries  to  demon- 
strate increased  abdominal  reflexes,  as  the  usually  associated  factor  of 
shock  tends  to  abolish  them,  and  if  shock  is  not  present  in  a  marked  degree 
but  an  increased  intracranial  pressure,  then  this  latter  factor  tends  to 
depress  the  abdominal  reflexes;  in  fact,  if  the  abdominal  reflexes  are  not 
equal,  the  depressed  ones  are  opposite  the  side  of  the  greater  cortical 
compression — that  is,  one  cerebral  hemisphere  more  seriously  impaired  and 
compressed  produces  on  the  opposite  side  of  the  body  increased  deep 
reflexes  but  diminished  superficial  reflexes,  such  as  the  abdominal  reflexes. 
It  was,  therefore,  very  surprising  to  elicit  increased  abdominal  reflexes  in 
this  patient  before  operation,  and  they  remained  increased  at  every  exam- 
ination subsequent  to  the  operation. 

Case  45. — Acute  severe  brain  injury ;  signs  of  a  high  intracranial  pres- 
sure associated  with  subdural  and  subarachnoid  hemorrhage.  Repeated  lum- 
bar punctures.  Left  subtemporal  decompression  and  drainage.  Excel- 
lent recovery. 

No.  283. — Gustave.  Twenty-eight  years.  White.  Single.  Elevator- 
man.    U.  S. 

Admitted  June  10, 1915,  Polyclinic  Hospital. 

Operation  June  18,  1915--8  days  after  injury.  Left  subtemporal 
decompression  and  drainage. 

Discharged  July  18,  1915 — 30  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness, — ^While  working  in  a  department  store,  patient  fell  a 
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distance  of  one  story  down  the  elevator  shaft ;  immediate  lorn  of  < 
ness ;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission   (1  hour  after  injury). — ^Tempentan^ 
97.6°;  pulse,  94;  respiration,  28;  blood-pressure,  118.    Semieonaeioua;  ia. 
moderate  degree  of  shock.    Profuse  bleeding  from  left  ear;  left 
ecchymosis.    Pupils  slightly  dilated  but  react  to  light  normally. 
obtained  with  difficulty  but  otherwise  negative.    Fundi  negative. 

Treatment. — Expectant  palliative;  vigorous  shock  measures  institiited.. 
Within  12  hours  patient  recovered  from  the  condition  of  shodc, 
more  conscious,  complaining  of  severe  headache,  and  after  48  hourSy ; 
became  more  and  more  drowsy ;  slept  for  long  periods  of  time  and  began  ti 
show  definite  signs  of  an  increased  intracranial  pressure.    Repeated  Inmbv 
punctures  were  performed  on  six  successive  days  and  15-20  c.c.  of  dear  ( 
brospinal  fluid  were  removed  each  time  under  high  pressure  (approzimatdy 
14-17  mm.) ;  the  last  puncture  and  withdrawal  of  fluid  was  on  June  18, 1915. 

Examination  (June  18,  1915 — 8  days  after  admission). — ^Temperaton^ 
101.2° ;  pulse,  66;  respiration,  16;  blood-pressure,  138.  Conscious  bnt  eon- 
fused  mentally;  complains  of  severe  headache  and  ''I  want  to  go  home." 
Bleeding  from  left  ear  has  ceased;  otoscopic  examination  reveals  a  laig^ 
laceration  of  posterior  portion  of  left  t^^mpanic  membrieuie.  No  aphaaa 
nor  weakness  of  right  side  of  body.  Pupils  equal  and  react  normally.  Re- 
flexes :  knee-jerks — right  exaggerated ;  right  exhaustible  ankle  clonoa  and 
right  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi — ^retinal  veins 
markedly  dilated ;  both  optic  disks  blurred  with  edema,  though  their  tem- 
poral margins  can  still  be  observed  and  therefore  no  measurable  swelling  or 
papilledema.  Lumbar  puncture — clear  cerebrospinal  fluid  but  under  veiy 
higrh  pressure  (approximately  20  mm.). 

Treatment. — A  left  subtemporal  decompression  and  drainage  was  now 
advised  in  the  belief  that  the  patient  would  not  be  able  to  absorb  the  cerebral 
edema  normally  and  in  the  knowledge  that  the  intracranial  pressure  was 
daily  becoming  higher  and  thus  the  danger  of  an  acute  medullary  compres- 
sion and  edema  was  to  be  feared, — therefore  it  should  be  anticipated  and 
prevented  if  possible. 

Operation  (June  18,  1915 — 8  days  after  admission). — ^Left  subtem- 
poral decompression :  usual  vertical  incision,  bone  removed  and  no  compli- 
cations. Dura  very  tense  and  bluish  in  areas ;  upon  incising  it,  bloody  cere- 
brospinal fluid  spurted  to  a  height  of  8  inches  and  continued  for  at  least 
^\e  seconds.  Upon  enlarging  dural  opening,  much  bloody  cerebrospinal 
fluid  and  many  dark  blood  clots  extruded.  The  **wet"  edematous  cortex 
tended  to  protrude  and  finally  ruptured  at  one  point  beneath  the  Syl- 
vian fissure ;  this  cerebral  tension  was  so  great  that  a  ventricle  puncture  , 
was  performed  but  only  a  small  amount  of  clear  cerebrospinal  fluid  escaped 
— therefore,  the  intracranial  pressure  was  due  to  cerebral  edema  and  to 
hemorrhage  rather  than  to  a  blockage  of  the  ventricles.  A  large  amount  of 
blood}'  cerebrospinal  fluid  escaped  but  the  cortex  was  still  bulging  at  the  end 
of  the  operation.  (A  bilateral  decompression  and  drainage  was  considered 
but  it  was  flnally  decided  to  wait  in  the  hope  that  this  one  decompression 
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woTiild  be  sufficient  to  lesseo  the  Intracranial  pressure  satisfactorily.)    Usual 
closure  Avith  2  drains  of  rubber  tissue  inserted.    Duration,  65  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery,  although  for  3 
weeks  following  the  operation  the  patient  was  in  a  confused  mental  state 
so  that  it  was  necessary  to  have  him  closely  watched;  incision  healed 
per  primam. 

Examination  at  discharge  (38  days  after  admission  and  30  days  after 
operation) . — remperature,  dS^"^ ;  pulse,  74 ;  respiration,  18 ;  blood-pressure, 
130.  Perfectly  conscious  and  rational  now,  though  patient  is  in  a  rather 
onstable  condition  emotionally,  saying,  **I  am  so  homesick  and  sad.*'  De- 
compression wound  bulging  but  not  so  tense  as  one  week  ago  when  the 
patient  was  slightly  irrational.  Impairment  of  lioarlnji^  of  left  ear — bone 
conduction  being  greater  than  air  conductioo.  Pupils  equal  and  react  nor- 
mally-    Reflexes  very  active 

but  otherwise  negative.     ^~  ^^flHH^lb^.  ^ 

Fundi — retinal  veins  en- 
larged; nasal  margins  of 
both  optic  disks  indistinct 
and  obscured  by  edema. 
X-ray  (D(X*tor  A.  J,  Quim- 
by) — ^**bony  defect  only  of 
d  e  e  o  ni  p  r  e  s  8  i  o  n  d  e  m- 
onstratetr'  (Fin:  611), 

Treatment. — Patient  was 
advised  to  remain  at  home 
quietly  and  not  to  work  for  a 
period  of  at  least  3  months. 

Exd m inaf lo n  ( Septeml>er 
10,  1916—15  months  after 
i  n  j  u  ry ) .— No  complaints  ; 
works  daily  in  his  old  posi- 
tion. Decompression  area  de- 
pressed ;    pulsates   normally 

Hearing  of  left  ear  less  acute  than  riizht ;  bone  ennduetioii  e(pia!H  air  con- 
duction.    Reflexes  active  but  otherwise  negntive.     Fundi  negative. 

Last  Examination  (September  22,  1018 — 3M  months  after  injury). — No 
complaints  and  is  still  working  in  the  same  place.  No  impairment  of  hear- 
ing of  the  left  ear  can  be  ascertained;  oto.scopic  examination  negative.  Re- 
flexes active  but  otherwise  negative.  Fundi  negative.  The  operative  area  is 
'^sunken  in,"  as  shown  by  the  photograph  (Fig.  70). 

Refuarks. — ^^It  would  undoubtedly  have  been  better  surgical  judgment  to 
have  operated  earlier  upon  this  patient,  but  it  was  hoped  after  the  shock  of 
the  injurj^  had  disappeared  that  the  patient  could  reeover  witliout  an 
operation  being  necessary;  it  was  doubted  at  the  time  of  the  operation 
if  the  patient  would  entirely  recover  ultimately — that  is,  he  as  normal  an 
individual  after  the  injury  as  before  it ;  apparently  he  is  going  to  recover 
completely.     It  was  interesting  to  observe  that  as  long  as  the  intracranial 


Fin.  (HI. —Oval  huriv  di-fprt  at  n  U^fi  >«ubtpnip»>rAl  Hprorfipr«9- 
nion  in  u  patiptit  haviiiK  a  biptih  ttitracraiiial  r>ri"s»urf.*  liuc  to  pub- 
durftl  arnl  riubarni'lmnnl  lieniorrhages-     Kiccllent  rpi:*over>'- 
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pressure  remained  hijrh  so  that  the  decompression  area  was  bulging  and 
tense,  just  so  long  was  the  patient  slightly  irrational  and  m  a  confused 
state  mentally  and  emotionally;  when  this  intraerauial  pressure  became 
less,  then  the  mental  condition  and  emotional  instability  immediately  im- 
proved. Another  point  worthy  of  note  is  the  fact  that  clear  cerebrospinal 
fluid  was  obtained  at  lumbar  puncture  seven  different  times  before  the 
operation,  and  yet  at  operation  there  were  found  bloody  cerebrospinal  fluid 
and  many  small  subdural  blood-clots  j  as  has  been  observedf frequently  in 
other  patients  of  this  series,  clear  cerebrospinal  fluid  at  lumbar  puncture 
does  not  rule  out  the  possibility  of  subdural  hemorrhage;  in  these  patients, 
this  may  be  due  to  a  blocka^re  of  the  subarachnoid  space  at  the  foramen 
^  nicijL^iiura,    but  this  seems   very   im- 

probable as  the  danger  of  a  medul- 
lary compression  would  then  be  very 
great  indeed. 

The  operation  was  also  delayed 
for  several  days  longer  than  it  should 
have  been  in  the  belief  and  hope  that 
the  repeated  daily  lumbar  piuietures 
and  withdrawal  of  15  to  20  c,c.  of 

i^^^  ^  cerebrospinal  fluid  each  time  would 

^^fc.  ^^^^         so  lessen  the  increased  intracranial 

^^"^ib'         ^^^^^^     J u' e ss are  that  i t  \\n 1 1 1  d  b e  lui u ec essa ry 

to  perform  a  subtemporal  decompres- 

I^^^^L  ^^^^^^^H     sion  and  drainage;  the  relief,   how- 
^^^^^R        ^^^^^^^M  u  temporary  one^ — not  last* 
^^^VT        ^B^^^^l      ^^^^  longer  than  6  to  8  hours  after  the 
..^^^^tflll    .^^B^^^^M     with<lrawal  of  the  fluids  and  it  is  a 

mistake  in  tlirse  patients  havinf?  high 
intracranial  pressure  to  attempt  to 
lower  it  by  the  method  of  lumbar 
puncture;  besides,  there  is  a  defi- 
nite danger  of  inducing  an  acute  medullnry  cmnpression  in  these  patients 
having  high  intracranial  pressure — if  over  1.")  mm.,  as  registered  by  the 
spinal  mcrcHJ'ial  mauonicter.  After  it  was  ascertained  that  the  intra- 
dural pressure  was  very  high  and  upon  making  a  small  opening  in  the 
dura  the  underlying  coi*tcx  had  tended  to  protrude,  it  would  have  been 
better  surgiral  jndgiuent  if  then,  through  this  small  dural  opening  a 
ventricli'  puncture  utvdlc  lirid  been  us<*<l  to  tap  the  ventricle  and  in  this 
manner  the  cerebrospinal  tlnicl  had  been  permitted  to  escape;  thus,  the 
intradural  pressure  would  have  been  so  lessened  that  it  would  have  been 
possible  to  enlarge  the  dural  opening  widely  and  there  would  not  have 
been  any  danger  of  tlie  underlying  cortex  being  damaged  or  ruptured,  as, 
unfortunately,  (K'curred  in  this  patient;  it  being  the  temporo-sphenoidal 
lobe,  however,  naturally  there  appeared  no  clinical  signs  of  its  presence. 

Case  46. — Acute  severe  bmiii  injury  :  signs  of  an  increasingly  high  intra- 
crainal  pressure  associated  with  subdural  antl  eortiea!  hiauorrhage.  Kight 
subtemporal  decompression  and  drainage.     Excellent  rcf^overy. 


Fia.  70/ — Verliralsttirof  ME 
pTOisnm  feipo«wl  by  hrudhitig  ?i|>[iri  t 


rtitivt'   area  imiiratfii).  th 
intr&craDiaJ  prciiiiure  to  normti] 


rtitivt'   area  imiiratfii).  the  »'fjrhi>!fetii  lowfrtne  o\  Uie 


ACUTE  BBAIN  INJURIES  257 

No.  526, — Joseph.    Thirty-six  years.    White.    Single.    Laborer*    Italy. 

Admitted  March  1, 1917,  Polyclinic  Hospital. 

Operation  March  8,  1917 — 7  days  after  injury.  Right  subtemporal 
decompression. 

Discharged  April  4,  1917 — 27  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness.— ^hile  crossing  the  street,  patient  was  struck  by  an 
automobile;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  automobile. 

Examinuiion  upon  admissioo  (20  minutes  after  injury). — Tempera- 
ture, 97,4°  ;  pulse,  110;  respiration,  32;  blood-pressure,  120.  Semiconscious 
and  in  severe  shock.  Profuse  bleeding  from  left  ear;  extensive  ecchyraosis 
of  left  mastoid  area.  On  account  of  the  severe  shock,  patient  was  not 
examined  thoroughlj^  at  tliis  time. 

Treatment. — Expectant  palliative ;  vigorous  anti-shock  measures 
instituted. 

Ej-amination  (48  hours  after  injury). — Temperature  99.2";  pulse,  88; 
respiration,  24 ;  blood-pressure,  128.  Definite  general  improvement.  Stnpor- 
ouSj  but  when  aroused  verj^  restless  and  irritable.  Bleeding  from  left  ear 
has  ceased;  otoscopic  examination  reveals  an  extensive  laceration  of  entire 
posterior  portion  of  left  tympanic  membrane.  Pupils — right  contracted 
and  much  smaller  than  left ;  sluggish  reaction  to  light.  Reflexes — knee-jerks 
exaggerated,  left  greater  than  right ;  suggestive  left  Babinski ;  abdominal 
reflexes  both  depressed,  left  possil)ly  more  than  right.  Finidi — retinal  veins 
enlarged  with  distinct  blurring  of  nasal  margins  of  both  optic  disks.  Lumbar 
pimcture  could  noti  be  performed  as  patient  was  so  restless  and  difficult  to 
manage  that  it  was  feared  the  needle  might  be  broken  unless  an  anesthetic  was 
administered,  and  this  was  not  thought  advisable. 

I'reaim^'nf. ^Expectant  palliative;  patient  seemed  to  improve  during 
the  following  six  days. 

Examination  {7  days  after  admission). — Temperature.  100.4^;  pulse, 
52  ;  respiration,  14  ;  blood-pressure,  134.  Patient  has  become  more  stuporous 
during  last  24  hours.  Pupils  equal  and  react  normally,  though  slightly 
sluggish ;  at  times,  right  pupil  much  smaller  than  left.  Reflexes — knee  jerks 
exaggerated,  left  more  than  right ;  left  Babinski ;  abdominal  reflexes^eft 
can  scarcely  be  obtained.  Fundi — retinal  veins  tortuous  and  engorged; 
definite  papilledema  of  both  disks — edematous  blurring  and  obscuration 
of  both  nasal  and  temporal  halves  of  optic  disks  having  a  measurable  swelling 
of  3  D,^ — that  is,  the  condition  of  *' choked  disks."  Lumbar  puncture— 
bloody  cerebrospinal  fluid  under  extreme  pressure  (45  mm.)  !l 

Treatment. — An  immediate  right  subtemporal  decompression  advised 
at  this  time  as  the  signs  of  increasing  intracranial  pressure  were  becoming 
more  and  more  extreme,  and  thus  showing  that  the  patient  could  not  absorb 
the  intracranial  hemorrhage  and  edema  by  the  natural  means  of  absorption. 
Operation  (7  daj^  after  admission). — Right  subtemporal  decompression  : 
usual  incision,  bone  removed  and  no  complications.  Dura  very  tense  and 
bluish;  upon  incising  it,  free  blood  spurted  nnder  high  pressure,  revealing 
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a  very  **wet/'  tCDse,  swollen  cortex  in  which  there  were  luimerous  punctate 
hemorrhages.  Cortex  protruded,  but  owing  to  the  rapid  loss  of  cerebrospinal 
fluid  it  receded  before  the  end  of  the  operation  and  pulsated  almost  nonually. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration,  45  mimit^. 
Po^i-operative  Notes. — Pulse  was  100  at  end  of  operation,  but  it  became 
86  within  two  hours;  it  was  noticed  at  this  time  that  the  left  pupil  wa» 
markedly  contracted  and  very  much  smaller  than  right,  and  it  was  feared 
that  possibly  a  hemorrha«:e  had  also  occurred  over  the  left  hemisphere ;  be 
was,  therefore,  ctirefuUy  watched  during  the  day  for  an^^  deveiopiug  signs, 
but  within  10  hours  after  operation  the  pupils  were  ec^ual^  the  pulse  was  72, 

and  there  were  no  sijrns  of  paralysis 
nor  convulsions;  mentality  was  also 
clear.  Incision  healed  per  primam. 
Ej:amitiatwn  at  discharge  (M 
days  after  injur^^  and  27  days  after 
(operation). — Temperature,  99°  ; 
pulse,  76;  respiration,  20;  blood- 
pressure,  140.  No  complaints  ex- 
cept slight  dizziness  and  general 
weakness.  Definite  impainnent  of 
hearing  of  left  ear  can  be  demon- 
strated objectively,  but  patient  is 
ajiparently  not  aware  of  it;  oto- 
scopic  examination  reveals  a  large 
tear  of  the  posterior  portion  of  left 
tympanic  membrane ;  bone  conduc- 
tion greater  than  air  conduction ; 
slight  left  mastoid  ecchymosis  per- 
sists.   Decompression    wound    has 

FHi.  71— Kightotn  iiM<jiifi:^iiftt'rsi  ripht  Bubtprnporal  cntirclv      hcalcd  '       bulgCS  slightlV 

tletMjmpnr?wic>n  larHievRUii  exfriuuemlmnranial  prpftj«ure           i        '      i       ^                             o  -n,        •! 

of   l.i  nun  .  a.HrPKisterwI  by  thf  Bpinal  nicrruriul  inuwy-  mul        pulsatCS        normally*  PupilS 

ifipler  ftnri  (lue  to  tin  cvtciu'.ivt'' siJibtlural  henirirrliiiKt-and                i    ,      i  _      ^    i   .,  ^«*^«n,,.  T^^n    ^ 

utj  tKtreiikO.i'rt-bralcdeintt.  Kecm  cry  hiie  bt^n  exidlent.  CtfUal  aUCl  leact  llOTmaU^  .  ItetlCXCS 

active  but  otherwise  negative. 
Fundi— retinal  vciu^  enlarged;  slight  edematous  haziness  along  the  nasal 
nijirgins  nf  luith  ojitic  disks. 

Examinttilon  (Septciidn'r  10,  1017—6  mouths  after  injury). — ^No  com- 
plaints ;  works  daily.  Decompression  area  slightl}"  depressed  ;  normal  pulsa- 
tion. Reflexes  negative.  Fundi  negative.  Henring  of  left  ear  still  im- 
paired— linjic  cfmduetinn  being  greattn'  thnn  air  eon<luetion. 

Lad  Examiuafion  (S^epteniber  22.  IHIS— IS  months  after  injury). — 
Oeeasinnal  headaehe  at  times,  but  feels  well  and  strong;  ''cannot  drink  any 
more  as  I  become  intoxicated  very  easily/'  Decompression  site  svniken  in; 
slight  pulsation  still  oliservcd  (Fig.  71 )»  Reflexes  negative.  Fundi  nega- 
tive. Hearing  of  left  ear  impaired  ;  bone  conduction  greater  than  air  con- 
duction ;  otoscopic  examination  reveals  small  opening  in  posterior  half  of 
left  tympanic  membrane. 

Rcviarks. — At  the  time  of  the  operation  it  was  thought  that  the  decom- 
pression should  have  been  performed  2  or  3  days  earlier  at  least,  and  it  was 
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feared  that  the  patient  might  not  regain  his  normal  condition  mentally  and 
emotionally  as  before  the  injury ;  it  would  undoubtedly  have  been  wiser  to 
have  operated  earlier,  and  yet  it  was  hoped  that  by  waiting,  the  operation 
would  not  be  necessary  j  instead  of  the  intracranial  pressure  being  lessened  by 
the  expectant  palliative  method,  the  signs  of  increasing  pressure  became  more 
and  more  marked,  particularly  in  the  fundi,  and  when  this  observation  was 
confirmed  more  accurately  by  a  measurement  of  the  pressure  of  the  cerebro- 
fiFpinal  fluid  at  lumbar  puncture,  it  was  forcefully  emphasized  that  no  further 
delay  should  be  permitted  and  the  operation  of  subtemporal  decompression 
and  drainage  was  immediately  performed.  The  numerous  punctate  hemor- 
rhages throughout  the  cortex  made  me  feel  at  the  time  of  the  operation  that 
this  patient  could  never  regain  his  former  normality — it  seemed  incredible 
that  these  small  cortical  hemorrhages  would  not  damage  the  patient  and  im- 
pair him  both  mentally,  physically,  and  especially  emotionally;  and  yet  one 
and  a  half  years  following  the  operation,  the  patient  is  practically  a  normal 
man — possibly  a  little  less  stable  emotionally,  but  otherwise  well.  The  excel- 
lent recoveries  obtained  in  similar  patients  who  have  been  treated  by  the  same 
method  would  indicate  that  the  brain  is  capable  of  absorbing  small  punctate 
hemorrhages  with  little  or  no  ultimate  impairment — at  least  to  be  demon- 
strated clinically,  and  that  this  is  possible  chiefly  because  the  increased  intra- 
cranial pressure  has  been  lowered  by  the  operation  which  facilitates  the 
natural  absorption  of  these  cortical  hemorrhat^fes.  It  is  remarkable  how 
patients  having  so  many  small  hemorrhages  in  the  cortex  that  the  brain 
has  almost  the  appearance  of  liver  or  spleen  tissue  at  operation,  and  yet  the 
ultimate  recovery  may  be  excellent,  although  usually  associated  with  a 
definite  emotional  instability  in  these  severe  cases. 

The  almost  immediate  disappearance,  following  operation,  of  the  con- 
tracted right  pupil  and  the  increased  deep  reflexes  of  the  left  side,  including 
a  suggestive  left  Babinski,  illustrates  the  effectiveness  of  the  right  sub- 
temporal decompression  and  drainage  in  diminishing  the  right  cortical  irrita- 
tive and  compressive  factors;  a'left  subtemporal  decompression  would  have 
been  performed  immediately  after  the  first  operation  if  the  signs  pointing  to 
a  left  cortical  lesion  had  not  quickly  disappeared.  It  is  only  in  rare  cases  of 
brain  injuries  that  a  bilateral  decompression  and  drainage  is  necessary, 
and  that  can  be  usually  decided  at  the  time  of  the  first  operation,  although  in 
some  doubtful  cases  it  may  be  necessary  to  wait  a  period  of  hours  or  even 
days ;  naturally,  if  the  one  operation  is  considered  sufficient  for  the  relief 
of  the  increased  intracranial  pressure,  the  second  operation  should  be 
avoided  if  possible.  As  in  this  patient  having  an  extreme  intracranial 
pressure,  even  if  the  signs  had  pointed  to  a  lesion  of  the  left  hemisphere, 
yet  it  would  have  been  better  surgical  judgment  to  have  performed  a  right 
decompression  first  and  then  if  necessary  a  left  decompression  later — thereby 
avoiding  cerebral  damage. 

The  ultimate  recovery  of  the  hearing  is  the  usual  result  in  these  patients 
when  the  impairment  is  limited  to  the  middle  ear  alone  and  chiefly  to  one 
of  laceration  of  the  tympanic  membrane;  these  lacerations  usually  heal 
within  the  period  of  one  year  at  most  when  the  air  conduction  quickly  equals 
that  of  bone  conduction,  and  within  several  months  the  air  conduction 
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is  greater  than  bone  couduetioii,  ns  it  normally  f^hould  be.  It  is  only  wl 
the  ossicular  transmitting  mechanism  of  the  middle  ear  is  damaged  by  an' 
adjacent  fracture  or  the  internal  ear  or  the  auditory  iierv*e  itself  is  impaired 
that  the  marked  loss  of  hearing  is  permanent.  Although  no  cerebro- 
spinal fluid  is  obsen^ed  in  the  discharge  of  the  ear,  yet  there  is  frequently 
a  fracture  of  the  adjaeent  bone,  atid  1  think  this  is  true  of  many  patients 
where  only  blood  is  diseharged  from  the  ear— a  fracture  of  the  skull  is  pres- 
ent, although  this  opinion  cannot  be  stated  with  certainty  at  the  time  unless 
confirmed  by  rontgenograms,  operation  or  autopsy. 

Case  47.— ^Aente  severe  brain  injury ;  signs  of  high  intracranial  pressure 
associated  with  extradural  and  subdural  hemorrhage  with  brain  laeeratioiL 
Left  subtemporal  decompression  and  drainage.    Excellent  recovery. 

No.  7T6.~fJohn,    Thirty-three  years.    White.    Single,    Barkeeper,     U,  S. 

Admitted  February  11,  1917,  Pnlyelinie  Hospital. 

Operation  February  10,  1917 — 8  days  after  injury.  Left  subtemporal 
decompression  and  drainage. 

Discharged  March  19,  1917 — 30  dhys  after  operation, 

F  ami  Iff  hi^tonj  negative. 

Persotial  hist  or  ij  negative. 

Presinf  Illneas. — While  w^alking  along  the  pavement  near  the  gutter, 
yiatieut  was  struek  by  an  autnmnbile  which  had  run  *'amuck'';  immediate 
loss  of  consciousness:  brought  To  the  hospital  in  the  ambulance. 

Ej-amiift(thn  u[)on  ailiuission  (:]5  minutes  after  in jur>').— Tempera- 
ture, 99.4°;  pulse,  66;  respiration,  16;  blood-pressure,  142.  Semiconscious 
and  could  be  aroused  by  firm  supra-orbital  pressure ;  vomited  profu.selr 
during  the  examiiuitiiiu— almost  of  projectile  type.  Extensive  hematoma 
over  left  parietal  bone.  No  bleeding  from  nose,  mouth  or  ears;  no  mastoid 
eecliymoses.  Pupils — left  piijiil  dihited  and  reacts  sluggishly  to  light.  Re- 
flexes— knee-jerks  exaggerated  but  equal;  no  ankle  clonus  nor  Babinski; 
abdinuimU  reflexes  dt*i>ressed  but  equal.  Fundi — retinal  veins  enlarged; 
nasjil  margins  of  both  optic  disks  blurred  and  indistinct,  while  n&sal 
half  of  left  optic  ilisk  slightly  obscured  hy  edema.  Lumbar  puncture- 
bloody  cerebrospinal  fluid  under  an  increivsed  pressure  (14  mm.)  :  2  ounoes 
were  allowed  to  escape  slowly  and  under  careful  observation  of  the  pulse, 

TrtatmtHt, — Expectant  ludliative :  it  was  hoped  that  the  patient  would  be 
able  ''to  take  care  of*'  tliis  increased  intracranial  pressure  by  the  natural 
means  of  absorption  and  thus  an  operation  be  avoided* 

Ej'*imint}iion  (T  days  after  admission  V — Temperature,  100.6^ ;  pulse,  62; 
respiration.  16 ;  Idood-pressnre,  144.  Patient  not  so  stuporous  as  upon  admis- 
sion, but  the  signs  of  an  increasing  intracranial  pressure  have  become  more 
marked.  Patient  complains  continuously  of  severe  headache  when  he  is 
awake,  although  he  is  sleeping  most  of  the  time.  Pupils — left  stiU  lai^gcr 
than  right  and  reacts  sluggishly  to  light.  Reflexes :  knee-jerks  exaggermted^- 
right  more  than  left ;  double  ankle  cloinis  and  double  Babinski ;  abdoiaiiial 
reflexes  cannot  be  elieiteii  Fundi:  retinal  veins  very  much  dilated  and 
tortuous:  outlim^  of  lH>th  optic  disks  hazy  and  obs»eured  and  both  naaal  and 
temporal  halves  bhirreil  by  edema — that  is,  papilledema  in  its  early  stag^ 
but  not  of  a  measurable  swellinir  to  the  degree  of  '* choked  disks.''    Liutt- 
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bar  puncture — -bloody  cerebrospinal  fluid  under  a  high  intracraiiial  pres- 
sure (20  mm.). 

Treatment. — An  immediate  left  subtemporal  decompression  advised. 

Operation  (7  days  after  admission). — Left  subtemporal  decompression: 
usual  incision^  bone  removed  and  no  eomplieations ;  in  the  temporal  muscle 
beneath  the  temporal  fascia^  there  was  much  free  blond  and  upon  retracting 
the  muscle  an  oblique  linear  fracture  extending  downward  through  the  mid* 
die  portion  of  the  sciuaniruis  bone  was  exposed*  Upon  rongeiiring  away  the 
bone,  a  large  extradural  blood-clot  of  one -ha  If  inch  in  thickness  was  extruded 
through  the  bony  opening;  posteriorly,  the  dura  was  depressed  from  the 
lione  to  a  depth  of  one  inch  by  this  blood-clot,  which  had  an  extent  of 
at  least  5  inches.  This  extradural  hemorrhage  being  evaeiiated*  the  bluish 
dura  was  now  incised,  allowing  considerable  subdural  hemorrhage  to  escape 
and  also  a  small  quantity  of  hemorrhagic  brain  tissue  to  be  extruded  under 
high  pressure;  the  cortex  had  been  lacerated  just  beneath  the  Sylvian 
fissure ;  the  adjacent  brain  tissue  was  hemorrhagic  and  had  almost  the  appear- 
ance of  liver  tissue.  On  account  of  the  escape  of  a  large  amount  of 
cerebrospinal  fluid  and  blood,  the  brain  now  receded  and  pulsated  normally. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted  subdural ]y,  and  one 
gauze  tape  extradurally  toward  the  left  mastoid  area,  which  was  bleeding 
profusely  as  if  the  lateral  sinus  had  been  torn ;  this  packing  was  sufficient 
to  stop  the  bleeding  extradurally.    Duration,  70  minutes. 

Post'Opcrafive  Notes. — Uneventful  operative  recovery;  patient  became 
conscious  within  18  hours  and  made  an  excellent  convalescence;  incision 
healed  per  prima  m. 

Examination  at  discharge  (38  days  after  injury  and  30  days  after 
operation). — -Temperature,  93.6^;  pulse,  70;  respiration,  20;  blood-pres- 
sure, 136.  Perfectly  conscious  and  rational ;  sleeps  at  least  14  hours 
a  day.  No  complaints  other  than  sorene^  over  left  side  of  head.  De- 
compression area  flush  with  surrounding  scalp ;  pulsates  normally.  Pupils 
equal  and  react  normally.  Reflexes  very  active  but  otherwise  negative. 
Fundi^ — -retinal  veins  enlarged ;  nasal  margins  indistinct  and  hazy  but  the 
other  details  of  both  optic  disks  are  clear.  X-ray  (Doctor  W.  H.  Stewart) — 
*'oval  bony  defect  of  left  decompression  L'hown  ;  obliijue  fracture  of  left  vault 
observed*^  (Fig.  72). 

Examination  (Novembrr  6,  1017 — 9  months  after  injury). — No  com- 
plaints other  than  an  occasional  headache,  '*after  tending  bar  all  day.** 
Reflexes  active  but  otherwise  negative.  Fundi  negative.  Decompression  area 
slightly  depressed  but  not  so  much  as  it  should  be;  pulsation  nonutd. 

Last  ExaminatioH  (September  10,  1918^1!)  months  after  injury). — No 
complaints.  Decompression  site,  however,  is  only  slightly  depressed;  pul- 
sates normally.    Reflexes  very  active  but  otherwise  negat  i ve.    Fundi  negative. 

Remarks. — ^It  would  have  been  better  surgiral  judgment  to  have  advised 
the  decompression  at  least  2  days  earlier,  luit  it  was  hoptMl  that  an  operation 
would  not  be  necessary,  and  it  was  not  until  a  definite  papilledema  appeared 
and  the  pressure  of  the  cerebrospinal  thiid  reached  20  inui.  that  a  decom- 
pression was  eonsidere'^d  obligatory. 

It  would  have  been  better  surgical  judgment  when  the  intradural  pres- 
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gure  was  ascertained  to  be  extreme  after  a  small  diiral  opeiiinor  had  been 
made,  if  a  lumbar  puncture  had  now  been  performed  and  a  largre  amount 
of  cerebrospinal  fluid  carefully  withdrawn ;  in  this  manner  the  intracranial 
pressure  could  have  been  gjreatly  lessened  so  that  the  dural  openingr  coixld 
be  widely  enlarged  with  little  or  no  dangrer  of  the  iinderlying  cerebral  cortex 
beingr  forced  upward  tfiroufrh  the  dural  oi*eninsy:  iuid  it.s  being  nipturt^l 
Although  no  elinieal  signs  of  this  laceration  have  appeared  in  this  patient 
following  the  operation  (the  affected  underlying  cortex  being  the  temporo- 
sphenoidal  lobe  which  is  a  comparatively  silent  area  of  the  brain,  and  esi>e- 
cialiy  the  right  one),  still  it  is  inconceivable  that  some  impairment  has  not 
occurred,  mental  or  psychical  at  least,  and  it  is  only  on  aeeouiit  of  our  crude 
methods  of  examination  that  these  slight  impairments  cannot  be  ascertained. 
The  dilated  left  i>upil  with  sluggish  reaction  to  light  was  indicative 

of  an  ipsolateral  compressed 
left  cerebral  cortex,  and  be- 
ing associated  with  increased 
deep  reflexes  of  the  right  side 
and  possibly  greater  signs  of 
l>ressure  in  the  left  fundus, 
this  opinion  was  greatly  eon- 
firmed  and  then  proven  at 
operation. 

Although  this  patient  has 
apparently  entirely  recov- 
ered his  former  good  health, 
yet  it  would  undoubtedly 
have  been  wiser  to  have  oper- 
ated several  days  before  in 
order  to  assure  a  greater  re- 
r'     ,rt    r^^v      V       t    .       r      .  *       i  w*    covcry  of  nonnal  function — 

Fio.  72. — ObiK|u**  "Tiear  fracture  of  pobtt-nor  pynrtioa  of  left  ■  i        -       n 

pftiirtAl  bone  <«tf<'n4iri«  inio  fhf  upper  p^i!*tt'rior  portion  i>f  left  mentullv,       phVSlCallv       and 
dtM-rnupressiun  oprniriif     tv-u  n.ilv*«r  (lip?*   ur**   disiHrwed   iit    ih<?  .      "ni      t'j.      i_ 

IrmtT  rimmin  uf  the  dtconipr5K>ifm  aiH  are  rhinipinsr  the  left  einotlOlially,  and  alSO  tO  have 

middle  fiicmtiKeal   urterv.      EJiri'lk'tit   recovi^rv  i  ii.ii  i? 

Ipssened  tlie  danger  of  an 
acute  medullary  compression  and  even  edema  itself.  This  is  the  type  of 
jiatient  frcfptently  observed  whu  can  endure  the  increased  intracranial 
pressure  for  a  nnmlier  of  days  ami  even  several  weeks,  and  then  finally  and 
Kiidilenly  sueeunibs  to  an  arute  medullary  roinpression  and  edema.  The 
value  of  careful,  daily  and  even  hourly,  examinations  of  the  fundi  and  also 
but  of  less  value,  tif  the  pulse,  respinitiun  aud  blinHlpressure  and  then  the 
most  accurate  means  of  ascertaining  the  intracranial  pressure  by  means  of 
the  spinal  meiTiirial  maiK^metiT  shiMild  be  utilized,  and  thus  the  onset  of 
nK^lullary  compression  be  a^uded — as  it  usually  can  be  in  these  patients. 

B.  Bilateral  decompression, 

Casb  48. — ^Acute  severe  lirain  injury :  signs  of  extreme  intracranial 
pressure  associated  wiih  subdural  and  iiitraci^rebral  hemorrhages.  Bilateral 
decompression  and  drainafie.    Excellent  recovery. 

iso.  0^8, — Frank.    Tliirtv-twit  vcars.   AVhite.   ^Married.   Mechanic.    U.  S. 
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Admitted  March  5,  1913,  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S.  Bainbridge. 

Operations  March  6  and  7,  1913 — 33  and  59  hours,  respectively, 
after  injury.    Bilateral  decompression  and  drainage. 

Discharged  April  12,  1913—25  days  after  second  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  crossing  the  street,  patient  was  struck  by  an  auto- 
mobile ;  unconscious  for  several  minutes  but  was  then  able  to  arise  and  walk 
to  the  curb,  where  he  sat  down ;  several  minutes  later  a  policeman  arrested 
him  as  a  disorderly  character ;  taken  to  the  station  house,  and  as  the  patient 
was  unable  to  talk,  he  was  designated  a  ** foreigner"  on  the  register.  Four 
hours  later,  he  was  found  semiconscious  in  his  cell  and  was  then  transferred 
to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (5  hours  after  injury). — Temperature, 
101°;  pulse,  68;  respiration,  18;  blood-pressure,  150.  Well-developed  and 
nourished.  Semiconscious  but  can  be  aroused  easily  by  supraorbital  pres- 
sure. Motor  aphasia  complete — ^unable  to  speak  or  utter  a  sound.  Bleeding 
from  nose;  both  orbits  ecchymosed — right  more  than  left.  Bleeding  pro- 
fusely from  left  ear ;  left  mastoid  ecchymosis.  Pupils  contracted  equally  and 
react  to  light  normally.  Reflexes :  patellar — right  greater  than  left ;  right 
Babinski ;  right  abdominal  reflex  could  not  be  elicited.  Fundi — retinal  veins 
full;  nasal  margins  blurred  with  edema  but  temporal  margins  and  nasal 
halves  clear  and  distinct.  Lumbar  puncture — bloody  cerebrospinal  fluid 
under  increased  pressure  (approximately  14  mm.). 

Treatment. — Expectant  palliative. 

Examination  (24  hours  after  admission). — Temperature,  1(K).4°  ;  pulse, 
62;  respiration,  16;  blood-pressure,  160.  Patient  remains  semiconscious; 
unable  to  speak  a  word.  Physical  condition  practically  the  same  as  at  the 
preceding  examination,  except  that  the  ophthalmoscope  reveals  the  retinal 
veins  dilated  and  the  nasal  halves  of  both  optic  disks  obscured  by  edema. 
Lumbar  puncture — bloody  cerebrospinal  fluid  under  increased  pressure 
(approximately  18  mm.). 

Treatment. — A  left  subtemporal  decompression  now  advised  in  order 
to  prevent  the  onset  of  a  definite  medullary  compression,  and  also  to  expose 
the  motor  speech  centre  in  the  posterior  portion  of  the  third  left  frontal 
convolution  through  the  anterior  portion  of  the  left  decompression  opening. 
(Patient  being  right-handed — his  parents  and  grandparents  also  being  right- 
handed — therefore  his  motor  speech  centre  was  in  the  left  cerebral  cortex.) 

First  Operation  (March  6,  1913 — ^28  hours  after  admission). — Left  sub- 
temporal decompression :  usual  vertical  incision,  bone  removed  and  no  com- 
plications ;  much  free  blood  among  the  fibres  of  temporal  muscle  beneath  the 
temporal  fascia,  therefore  a  fracture  of  the  underlying  bone,  and  this 
observation  was  confirmed  by  exposing  2  irregular  lines  of  fracture  in  the 
squamous  portion  of  the  temporal  bone.  Dura  very  tense  and  bluish ;  upon 
incising  it  large  dark  clots,  the  size  of  olives,  welled  up  through  dural 
opening,  and  upon  enlarging  dural  opening,  these  dark  clots  could  be  seen 
protruding  through  a  laceration  of  the  posterior  portion  of  the  third  left 
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frontal  couvolutioii^ — that  in,  the  motor  speech  area.  Brain  vory  tense  and 
*' waterlogged "  with  many  punctate  hemorrhages  throughout  the  cortex, 
which  tended  to  protrude;  as  very  little  cerebrospinal  fluid  escaped,  the 
cortex,  which  eoutiiuied  to  remain  tense,  scarcely  pulsated,  so  that  by  the 
end  of  the  operation  the  brain  had  not  receded  as  it  usually  does.  Usual 
closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  1  hour. 

Post-operaiive  Notes. — There  w^as  little  or  do  improvement  in  the  con- 
dition  of  the  patient  within  24  hours  after  operation  ^  he  remained  in  a 
semiconscious  condition  with  a  pulse  of  62  and  a  respiration  of  16,  and  as 
the  decompression  area  was  so  tense  and  bulging  that  it  did  not  pulsate, 
it  was  decided  to  perfonn  a  right  subtemporal  decompression, 

i^econd  Opcrafkm  (20  hours  after  lirst  operation  and  ri4  houi*s  after 
atlmission). — Right  subtemporal  decompression:  usual  vertical  incision, 
bone  removed  and  no  complications.  Dura  very  tense  and  only  slightly 
bluish ;  upon  incising  it»  merely  blood-tinged  cerebrospinal  fluid  escaped, 
alUming  the  ''wef  edematous  cortex  to  pulsate.  No  subdural  clots  found, 
but  at  the  end  of  the  operation  as  the  result  of  the  escape  of  much  blood- 
tinged  cerebrospinal  fluid,  the  cortex  lessened  its  protrusion  and  pulsated 
normally,  I'sual  closure  with  2  drains  of  rubber  tissue  inserted.  The  left 
subtt^mporal  dec<mipression  area  remained  so  tense  and  bulging  that  it  was 
thought  advisable  to  reopen  the  incision,  wliich  was  done,  and  a  large 
subdural  riot  welled  through  the  dural  opening  and  also  small  clots,  the 
size  of  cherries,  were  extruded  through  the  cortt*x  of  the  motor  speech  area; 
upon  renuiving  these  clots,  the  cortex  became  less  tense  and  the  ineision 
was  now  closed  in  usual  manner  with  2  drains  of  rubber  tissue  inserted. 
Duration.  80  minutes. 

Posf-oprrtiiivr  Noifs. — On  the  second  day,  patient  was  still  unable  to 
tidk,  but  he  was  ruiist-ious  and  would  sbakr  bauds  with  those  whom  he  recog- 
nized as  his  friends.  Hearing  apparently  impaired.  Pupils  efpml  and  react 
normally.  Hcflcxes — patellar  equally  exaggerated  and  a  suggestive  double 
Bahinski.  Fundi — retinal  veins  dilated  while  the  nasal  margins  of  both 
optic  disks  are  still  obsenred.  On  the  fifteenth  day  after  operation,  patient 
was  abk^  to  say  several  words  intelligibly. 

Exnu^imiiion  at  discharge  (27  days  after  admission  and  26  days  after 
first  operation V^ — Tempru^ature,  98.6°;  pulse,  70;  respiration,  18;  blood- 
pressure,  142.  Perfectly  eonscimis  with  no  complaints:  can  talk  fairly  well 
in  a  hesitalnig  mauuei".  Hcarii^g  of  left  ear  inipaire»d — bone  eonduetion 
beiijg  greater  than  air  ctmduction  ;  otoscopic*  examination  reveals  a  lacera- 
tion of  the  left  tympanic  membrane  through  its  inferior  portion.  Pupils 
equal  and  renet  normally.  Rt  Hex^^s — vtiy  active  hut  otherise  negative. 
Fundi— retinal  vessels  slightly  enlarged  liut  no  edema  of  the  optic  disks. 
DecomjUTssion  areas  tense  but  not  bulging.  X-ray  ( Doctor  A.  J.  Quimby) — 
**thc  bilateral  deeomfnTssion  operujigs  are  clearly  i1emon>^trated''  (Fig.  73). 

E.rawitHiiion  (Juup  7.  11*14 — ']  mnntbs  after  injury). — No  complaints; 
patient  went  to  work  41  days  after  uperation  and  is  now  working  daily  as 
a  chauffeur.  Hearing  of  left  ear  still  impaired,  Heflexes  active  hut  otherwise 
negative.  Fundi  negative.  No  impairment  of  speech  apparently,  except 
for  '*eateh''  and  test  phrases^  such  as  ''truly  rural  •':  '* around  the  rugged 
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TDckThe  ragged  rmmd  rau'Vj  *'the  third  red  riding  artillery  brigade/' 

«C*t  whuu  the  patient  slurs  the  worcis  oeeasio!ially, 
\  Ej'amumtion  (September  20,  1915—30  months  after  injury)* — No  com- 
auitii:  patient,  however,  is  becoming  aleoholie  and  at  this  examination 
is  Uightly  intoxicated.  Hearing  oi"  U4t  vnr  has  imprnved  arul  hmu^  ct-ndne- 
tion  is  no  longer  greater  than  air  eondiietion.  Reflexes  active  but  otherwise 
negative.  Fundi  negative.  Speech  was  nut  tested  at  this  examination  on 
account  of  the  patient's  emotional  instability  due  to  aleohot    Deeompression 

ras  depressed  and  pulsating  nornially. 
Examination  (September  20,  1917 — 5:5  months  after  injury), — Patient 
lias  just  returned  from  France,  where  he  has  been  driving  an  ambulance 
during  the  past  year.    No  complaints  and  **e(|nal  to  three  Germans/*    Alco- 
holic no  longer.    No  impair- 

meut  of  hearing  of  left  ear  ^^^^^H^^^^^^^^^  ^ 

can  be  elicited.  Slight  im- 
pairment of  speech  can  still 
be  ascertained  by  test 
oh  rases  only  Hearing  nega- 
te. Refle:!tes  active  but 
^erwise  negative.  Fundi 
itive. 

Last  Exatniiiafion   (Sep- 
;iber  28,  1918—65  months 
ter     in  jury ) . — P  a  t  i  e  n  t 
rites  from  France  that  he 
*as  well  as  ever/*' 
Remarks  , — In     these 
itients  having  a  high  intra* 
mial   pressure   and  when 
ic  decom[)ression  does  not 
sen  the  intracranial  pres- 
sure  markedly  so   that    the 
^te'ain  can  pulsate  normally, 

^pipn  a  seeond  decompression  should  be  performed  immediately  if  the  general 

W>ndition  of  the  patient  \varritnts  it ;  if  the  gcnend  ennditiou  of  th^  pntient, 

^iwever,  is  such  that  an  inmiediate  second  opcratinn  would  be  too  dangerous, 

^ppn  it  would  be  advisable  to  wait  for  a  period  of  from  24  to  48  hours  before 

Tfttempting  it.    These  bilateral  deeompressinns  are  usually  necessary  if  the 

br^in  is  ** water-logged*'  nnd  yet  **dry'* — tliiit  is,  n  swollen  brain  but  very 

little  cerebrospinal  fluid  escapes  at  the  time  of  the  first  operation  and  thrTC- 

«ire  renderiTJg  a  second  operation  necessary.    The  recovery  of  speeeli  in  a 
Itient  whose  motor  speech  area  was  accurately  observ^ed  at  operation  to  be 
eeratcnl  and  thnnigh  which  large  blood -clots  were  extruded,  tends  to  con- 
firm the  belief  as  formed  from  similar  lesions  in  other  putients,  thiit  the 
ixnpaimient  of  speech  in  these  patients  must  be  due  to  a  local  compression 
j^  the  cortical  cells  due  to  blood-clot  and  edema  rather  than  one  of  actual 
^ktmetion  of  the  cells  of  motor  speech — otherwise  there  w^ould  be  no  return 
W  function. 


Fta.  73. — Kttierul  rt>ntg(M)0|;rttni  ^hoNvrng  the*  bouy 
defer  f«  of  the  hifutei-al  deroiuprtftsanion  o  [if  rat  ion  to  lower  an 
CJtirenir  uitrarruiiial  pressure  due  f<i  siibdiinil  and  iniru- 
cerebral  bemorrhageji.  Exfelleiit  reoovory.  Not©  Ibo 
promJaent  citercal  oectpJitat  protuberance. 
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This  patient  has  been  examined  by  me  repeatedly  since  the  operatioo 
and  he  i^  apparently  normal  mentally,  emotionally  and  physically.  It  is  a 
remarkable  ease — not  only  on  account  of  the  recovery  of  hii*  life  but  the 
complete  return  of  his  former  normal  condition ;  at  the  time  of  the  operatian, 
when  large  dark  clots  were  seen  welling  up  through  the  substance  of  the 
brain,  it  was  not  coneei%'ed  possible  that  this  patient  eould  return  to  his 
former  normality.  This  case  illustrates  the  advisability  of  performing 
a  bilateral  operation  when  it  seems  improbable  that  the  one  deeoDipression 
will  be  sufficient  to  lessen  the  increased  intracranial  pressure  entirely;  it 
is  not  so  much  a  question  of  hemorrhage  or  edema  (that  is,  an  excess  amount 
of  cerebrospinal  fluid),  but  rather  a  question  of  the  amount  of  increased 
intracranial  pressure;  whether  it  be  due  to  bemorrha^e  or  edema,  it  matter^ 
not — ^the  chief  object  of  the  treatment  being  to  lessen  the  pressure. 

It  is  interesting  to  note  that  frequently  the  laceration  of  the  brain  and 
the  intracranial  hemorrhage  may  be  found  in  one  hemisphere,  and  yet 
all  of  the  signs  obtained  at  the  examinations  point  to  the  other  cerebral 
hemisphere  as  being  the  one  greater  damaged ;  it  is  difficult  to  explain  this 
apparent  paradox- — unless  due  to  conire-coup  or  to  a  subcortical  hemorrhage. 
which  is  not  ascertained  when  the  buatcral  decompression  is  performed;  as 
the  condition,  however,  frcqucutiv'  improves  so  quickly  following  operation, 
this  latter  explanation  is  only  probable.  It  is  possible  that  the  greater  com- 
pression lieing  over  one  hemisphere,  in  some  manner  forces  the  other  hemi- 
sphere against  the  overlying  vault  of  the  skull  and  thus  produces  the  clinical 
signs  of  a  greater  impairment  of  the  other  hemisphere.  The  intrHcrauial 
lesions  in  patients  of  this  character  are  so  multiple  that  it  is  most  difficult 
to  explain  satisfactorily  the  causes  of  all  of  the  clinical  signs  merely'  from 
the  observations  at  the  two  operations  which  reveal  only  comparatively 
small  portions  of  the  entire  brain  itself.  When  the  clinical  signs  are  very 
confusing  in  these  patients,  it  is  Vsetter  surgi**al  judgment  to  perform  a  right 
subtemporal  decompression  first  and  then  the  left  subtemporal  decompression 
would  be  easier  technically  and  of  less  danger  to  the  underlying  cere- 
bral cortex. 

Case  40. — ^Acute  severe  brain  injury;  signs  of  extreme  intraeranial 
pressure;  subdural  and  intracerebral  hemorrhage.  Bilateral  decom- 
pression and  drainajje.    R  ceo  very. 

No.  07f>. — Andrew.    Twenty-five  years,    White.    Single.    Clerk,     TJ.  R. 

Admitted  Ncnember  -JO,  191:1,  Muhlenburg  Hospital  Plainfield,  N.  J. 
Referred  by  Doctor  B.  Van  J).  We^'^i's^ 

Operations — Deeember  3  and  16,  101^ — 6  and  22  days,  respectively, 
after  injun-.    Bi hi  tend  derompression  and  drainage. 

Discharged  February  2,  11)14 — 43  days  after  second  operation. 

Fa  it  t  if  if  h  h  font  n  e  jra  t  i  ve . 

Personal  hisfonf  negative. 

Prfsfnf  lUitffts. — Three  days  ago,  while  pntient  was  riding  a  motor- 
eyele,  he  colliiled  with  a  st<*iic  wall ;  immediate  loss  of  consciousness:  brought 
to  the  hospital  immediately  in  profound  shock,  unconscious  and  has  re- 
mained uneonseious;  profuse  bleeding  from  left  ear. 
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Examination  (3  days  after  admission). — In  consultation  with  Doctor 
Hedges :  temperature,  100.6° ;  pulse,  78 ;  respiration,  20 ;  blood-pressure,  144. 
Well  developed  and  nourished.  Unconscious  and  cannot  be  aroused.  In- 
continence of  urine  and  feces.  Both  orbits  ecehymotic  and  bilateral  sub- 
conjunctival hemorrhages.  Dry  blood  in  left  auditory  canal ;  left  mastoid 
ecchymosis.  Marked  edema  and  apparent  tenderness  over  left  squamous 
region.  Pupils  equal  and  react  to  light  normally.  Reflexes:  patellar  exag- 
gerated, especially  right;  bilateral  Babinski  and  ankle  clonus;  abdominal 
reflexes  present  and  equal.  Fundi :  retinal  veins  dilated ;  edematous  blurring 
of  entire  nasal  halves  of  both  optic  disks.  Lumbar  puncture — cerebrospinal 
fluid  bloody  and  under  very  high  pressure  (approximately  20  mm.). 

Treatment. — ^An  immediate  left  subtemporal  decompression  advised  to 
lessen  the  high  intracranial  pressure. 

First  Operation  (3  days  after  admission). — ^Left  subtemporal  decom- 
pression :  usual  vertical  incision,  bone  removed  and  no  complications ;  much 
free  blood  and  ecchjTnosis  of  temporal  muscle  beneath  the  temporal  fascia 
and  thus  indicating  a  fracture  of  the  underlying  bone ;  this  observation  was 
confirmed  upon  retracting  the  fibres  of  the  temporal  muscles  and  exposing  a 
horizontal  linear  fracture  of  the  squamous  portion  of  left  temporal  bone,  ex- 
tending forward  and  backward  beyond  the  margins  of  the  decompression 
opening.  Small  extradural  clot  evacuated ;  dura  very  tense  and,  upon  incis- 
ing it,  bloody  cerebrospinal  fluid  spurted  to  a  height  of  8-10  inches  for  a 
period  of  one  minute.  Upon  enlarging  dural  opening,  the  **  wet^'  edematous 
cortex  tended  to  protrude  under  high  pressure,  owing  to  the  rapid  escape  of 
much  cerebrospinal  fluid  and  blood;  the  ** sweating''  of  the  arachnoid  was 
very  marked,  so  that  the  brain  became  less  tense  before  the  end  of  the  opera- 
tion. Just  below  the  Sylvian  fissure,  dark-clotted  blood  of  the  consistency 
of  currant  jelly  welled  out  through  a  cortical  laceration  of  2  cm.  in  length 
and  small  blood-clots  continued  to  extrude  during  the  operation.  Numerous 
punctate  hemorrhages  throughout  the  cortex.  Usual  closure  with  2  drains  of 
rubber  tissue  inserted.  Duration,  1  hour.  Post-operative  notes :  decompres- 
sion area  remained  unusually  tense,  and  as  the  patient  did  not  become  entirely 
conscious  but  remained  delirious  and  stuporous,  I  examined  the  patient  for 
the  second  time  on  December  16,  1913 — 13  days  after  the  first  operation: 
the  decompression  area  was  verv  tense — so  much  so  that  it  could  not 
pulsate ;  the  left  reflexes  were  greater  than  the  right,  a  left  Babinski  and 
left  ankle  clonus  were  present,  while  the  fundi  showed  a  blurring  of  the  nasal 
halves  of  the  optic  disks  and  a  dilatation  of  the  retinal  veins;  therefore, 
as  the  intracranial  pressure  was  still  very  high,  it  was  thought  advisable  to 
perform  a  similar  decompression  and  drainage  upon  the  other  side 
of  the  head. 

Second  Operation  (December  16,  1913 — 13  days  after  the  first  opera- 
tion).— Right  subtemporal  decompression:  usual  vertical  incision,  bone 
removed  and  no  complications ;  temporal  muscle  beneath  the  temporal  fascia 
ecch>Tnosed  and  beneath  it  in  the  squamous  portion  of  the  temporal  bone  were 
2  irregular  fractures  extending  downward  into  the  base.  Dura  very  tense 
and  bluish;  upon  incising  it,  blood-tinged  cerebrospinal  fluid  spurted  under 
high  pressure,  and  upon  enlarging  dural  opening  a  very  **wet''  edematous 
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cortex  witli  many  punetate  hemorrhages  was  exposed ;  it  tentled  to  protrude 
but  did  not  rnptnre,  and  at  the  end  of  the  operation  the  brain  pulsated 
normally,  owing  to  the  loss  of  miieh  cerebrospinal  fluid.  Usual  closure  with 
2  drains  of  rubber  tissue  inserted.    Duration,  45  minutes. 

Post'Operative  Notes. — ^Uneventfnl  operative  recovery:  patient  began  to 
improve  immediately  after  the  operation;  became  conscious  upon  the  second 
day,  and  although  he  remained  mentally  confused  for  almost  a  week,  yet 
that  condition  gradually  lessened  so  that  the  operative  recovery  was  excel- 
lent ;  the  Babinski  reflex  could  not  be  obtained  for  the  first  time  on  the  16th 
day  after  operation. 

Exaiitiitation  at  discharge   (62  days  fifter  admission). — Temperature, 
_  98.8"^ ;  pulse,  70;  respiration, 

f  .^^riflflBBl^  ^^ '     blood'pressure,      13  6. 

Patient  feels  well ;  occasional 
headaebe     when     stooping; 
rather  difficult  for  patient  to 
think  consecutively.    '  *  Can 't 
concentrate  my  thoug:hts'*; 
perseveration    of    words    at 
times.     Definite  impairment 
f^f   hearing  of  both    ears — 
bone   con  d  u  c  t  i  o  n   being 
greater  than  air  conduction; 
otDscopie     examination     re* 
veals  a  healing  laceration  of 
the  posterior  portion  of  left 
tympanic  membrane, whereas 
the    right    tympanic     mem- 
brane is  intact,  but  thickened 
and   retracted.     Patient  he- 
conu^s  fatigued  after  any  exi 
ertinn.    Decompression  areas 
slightly    depressed;    normal 
pulsation.    Pupils  equal  and 
r  e  a  c  t    n  orm  a  1  ly ,     H  e  fl  exes 
very  active  but  otherwise  Ufgntive.     Fundi:  retinal  veins  of  nomiai  size; 
nn  €<]enui  of  ojilic  disks  but  iihnig  the  nasal  lunrgins  and  in  the  physiological 
Clips  there  is  a  small  amount  of  new  tissue  tVirmation — that  is,  a  very  mild 
degree  of  secondary  optic  atrophy  due  to  the   former  high  intracranial 
pressure  licing  prnhmged  over  a  ])eriod  f>f  weeks. 

EjatiniiiitiOH  Mnni'  7,  l^fl4^7  nittntbs  after  injury).^ — No  serious  com- 
plaints ;  patient  is  at  wrtrk  tliiily  in  an  oi!ice  where  it  is  not  strenuous.  Talks 
rather  slowly,  with  a  definite  retardation  of  mentality.  Easily  fatigued 
and  always  before  the  end  of  the  day.  Tiotli  dtH*itnipression  areas  defiresseil; 
normal  pulsation,  nearinir  of  left  ear  iuipaired ;  lione  conduction  is  greater 
than  air  conduction.  ReHexes  active  l>ut  otherwise  negative.  Fundi:  no 
edema  of  margins  of  optic  disks  but  a  slight  amount  of  new  tissue  formation 
along  the  nasa!  margius;  retinal  veins  of  iionnal  size,    X*ray  (Doctor  A.  J. 


I'lu;  7i,^-Buny  detects  ^f  hiliiternl  di?rc)rij|iirua9ion  *tf>fraiitjn 
rlrarly  bIiowh;  n<tt^  t\nf  (ireurer  ri'iituvul  *'f  boue  of  the  If-ft  di* 
romprpssion.  The  ItiQh  iittrurrftuial  ^irrasurr*  du^  tji  i?uh4ui4il 
and  ibtruterebraJ  hefuurrhagea  BUffosafulty  Irmtrcd.  Kxcedciit 
ret-ovtry. 
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Quimby) — *'the  areas  of  bony  decompression  revealed;  no  lines  of  fracture 
observed''  (Fig.  74). 

E^rammaiion  (June  10,  1916—31  months  after  injury). — There  is  still 
a  definite  retardation  mentally  and  a  marked  slowness  of  speech;  easily 
fatigued  so  that  patient  is  unable  to  do  hard  physical  work  for  a  number 
of  hours.  Patient,  however,  works  daily  and  is  able  to  support  himself. 
Hearing  of  left  ear  still  impaired ;  right  ear  almost  normal.  Reflexes  active 
but  otherwise  negati%'e.    Fundi,  the  same  as  at  preeeding  examination. 

Ejramhmfion  (May  10,  1918—54  months  after  injury). — Patient  has 
just  returned  from  an  army  cantonment  where  he  has  been  chauffeur;  he 
was  able  to  perform  this  work  Scitisfactorily,  but  succeeded  in  obtaining  his 
discharge  in  order  to  enlist  in  the  regular  army  and  desires  a  certificate 
of  good  health.  No  complaints.  *'I  feel  better  and  stronger  now  than 
at  any  time  since  the  injury.*'  Both  de- 
compression areas  depressed ;  difficult 
to  elicit  pulsation  by  palpation.  Hear- 
ing of  left  ear  still  impaired;  bone 
conduction  is  greater  than  air  conduc- 
tion. Reflexes  active  but  otherwise 
negative.  Fundi :  retinal  veins  of  nor- 
mal size;  nasal  margins  of  both  optic 
disks  irregular  from  new  tissue  fonua- 
tion.  Limited  sen-ice  in  the  army  was 
considered  advisable.  A  photograph 
was  taken  May  8,  1918  (Fig.  75). 

Ecmarks.~Ii  is  to  be  regretted  that 
the  bilateral  decompression  was  not  per- 
formed at  the  time  of  the  first  operation 
—that  is,  3  days  after  the  injury;  it 
was  not  advised  at  that  time,  however, 
as  it  was  thought  that  the  one  deeom- 
pression  would  be  sufficient.  This 
period  of  high,  increased  pressure  per- 
sisting  almost  3  weeks  was  sufficient  to 

impair  the  cortical  cells  functionally,  at  least  for  a  period  of  years,  and 
possibly  pennanently.  This  ease  illustrates  the  necessity  of  an  early  lessen- 
ing of  the  increased  intnieranial  pressure  as  soon  as  possible  after  the  initial 
shock  of  the  head  injury  has  disappeared— not  only  as  a  means  of  possibly 
saving  the  life  of  the  individual,  but,  very  importaut,  to  obtain  as  nor- 
mal an  individual  as  before  the  injury,  or  at  least  to  approximate  the 
former  normality. 

The  permaueut  impairment  of  hearing  of  the  left  ear  and  referable  to 
the  middle  ear,  is  undoubtedly  due  to  scar  tissue  formation  and  retraction 
of  the  left  tympanic  membrane  and  possibly  some  impairment  of  the  ossicu- 
lar transmitting  mechanism  of  the  left  middle  ear.  As  a  rul(\  however. 
the  impairment  of  hearing  in  these  patients  referable  to  the  mithlle  ear  is  of 
temporary  duration  only^l2  to  18  months,^whercas  if  the  coTulition  has 
been  complicated  by  an  otitis  media  or  by  au  unusual  amount  of  new  tissue 


Fitj.  7.'>.-^This  pHiient  Und  an  extrcftie  inlra 
c-ratiiaJ  prc^tM^ure  due  to^ubduruJ  tand  iDtrarercbml 
heniorrriaKt-H  but  n»>  fraoTiirt*  of  the  iskulh  surceaa- 
fully  trented  by  a.  bilateral  Hublempnral  dfcotn 
pr«tMioii  and  drainagi^. 
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greatly  lessened  by  tho  drainage  of  this  small  anioimt  of  fluid.  Cortex 
at  end  of  operation,  however,  did  pulsate  but  very  slightly.  Usual  closure 
with  2  drains  of  rubber  tissue  inserted.     Duration,  80  mituites. 

Post-operative  Notes. — ^Patient  became  conscioTis  6  hours  after  operation, 
although  he  was  very  much  mentally  confused  and  mildly  delirious.  Twenty- 
four  hours  later,  patient  sat  up  in  bed  saying  **I  want  to  go  hoine^  take  tliii 
bandage  off'*;  the  pulse  was  64  Five  days  after  operation,  in  an  attempt  t') 
remove  the  gauze  paekino;  iised  to  control  the  hemorrhage  at  the  base  during 
the  operation,  the  bleeding  became  very  profuse,  requiring  another  gauze 
tape  paeking  to  be  used.  On  the  tenth  day  after  operation,  the  sutures  were 
all  removed  and  also  the  gauze  paeking.  Patient  has  been  mildly  delirious; 
it  was  now  ascertained  tliat  the  patient  has  been  a  drug  addict  and  upon  his 
receiving  the  appropriate  treatment  by  Doctor  E.  S.  Bishop  for  the  drug 
addiction  the  patient  began  to  improve  immediately.  Ineisions  healed 
per  primam. 

Exam inui ion  at  discharge  (21  dfiyn  after  admission),— (Patient  trans- 
ferred to  Bellevue  Hospital  at  the  request  of  Doctor  E.  S,  Bishop  so  that 
he  could  be  properly  controlled  for  his  drug  addiction,}  Temperaturet 
99,6^;  pulse,  68;  respiration,  20;  blood-pressure,  144,  Both  decompres- 
sion areas  bulge  slightly  beyond  the  fiusli  of  scalp;  normal  pulsation. 
Pupils  contracted  efpially  (morphia).  Reflexes:  patellar  very  active — left 
being  possibly  greater  than  right;  suggestive  left  Babinski ;  abdominal 
reflexes  present  and  equal.  Fundi — retinal  veins  enlarged ;  edematous  blur- 
ring of  nasal  margins  of  both  optic  disks,  but  other  details  of  disks  clear 
and  distinct. 

Report  (September  20, 1916=-31  months  after  injury).— Patient  was  met 
while  at  work  in  another  hospital ;  is  able  to  do  his  work,  but  it  is  believed 
that  he  is  still  a  drug  aiidict.  Deeompression  openings  did  not  bulge  and 
patient  liad  no  complaints  referable  to  the  former  head  injur\\ 

Last  Report  (June  16,  1918—52  months  after  injury). — Patient  works 
daily  as  an  orderly  in  the  hospital;  no  complaints  referable  to  the  former 
head  injury.  Both  decompress  it  in  areas  are  depressed.  Patient  admits  his 
drug  addiction  but  refuses  treatment. 

Renntrks. — It  is  hardly  conceivable  that  a  patient  having  such  a  severe 
brain  iiij\iry  as  this  jiatient  could  recover  so  well;  especially  so,  when  it 
is  remembered  that  not  only  was  the  hrain  lacerated  but  that  throughout 
the  exposed  cortex  there  were  so  many  ptuietate  hemorrhages  that  it  had 
almost  the  appearance  of  liver  tisKue.  It  merely  tends  to  confirm  the  opin- 
ioOj  however,  that  the  tlaiiger  of  brain  injtiries  is  not  so  much  due  to  the 
laceration  or  hemorrhage  in  the  brain  substance  as  it  is  the  effect  of  high 
intracranial  pressure  being  permitted  to  remain  during  a  penod  of  days 
anil  weeks — not  only  st>  far  as  life  itself  is  concerned,  lint  as  to  the  futur*' 
normality  of  the  patient.  It  must  be  remembered  also  that  the  part  of  the 
hrain  exposed  by  the  decompression  operation  is  merely  the  temjKJro- 
sphenoidal  lobe,  the  lower  portion  of  the  parietal  lobe  and  at  times  the 
posterior  portion  of  the  contiguous  frontal  lobe,  and  that  these  portions 
ttf  the  cortex  are,  in  the  riylit  cerebral  hcuiisiyfu^re  in  riirlit-handed  indivirb 
uals,  comparatively  * 'silent"  areas,   ami  even   in   the  left  cerebral  hemi- 
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sphere  in  rigfafnlhandgd  ptienta.  if  we  exelnde  iht  motor  spe«eh  mrtm  in  the 
posterior  portioii  <if  tte  tiuri  left  frooul  coavolutian ;  any  damage  to  the 
cortex  immediale^  hmtmmA  ^^  den—yifrinn  opening  is  only  asoertained 
elinieaiiy  irilh  difboltx  aad  b^  ipeeial  ifsis,  m>  that  thif  large  area  of  th*^ 
cerebral  cortex,  not  exposed  hj  tibe  deeooipression  operations,  may  not  be 
in  stime  of  these  patients  injnred  at  all*  and  yet  the  area  of  the  cortex  exposed 
at  operation  may  be  lacerated  and  exceedingly  hemorrhage ;  freqtiently  at 
autopsies  upcm  patioita  kaiing  had  brain  injuiie^  and  yet  no  operation 
having  been  performed,  the  areas  of  the  cortex  moi^^t  fref^ueutly  laoerateil 
and  contused  are  the  temporD-qihenoidal  lobes,  then  the  frontal  lobes  and 
finally  the  oeripital  lobes,  and  in  this  order  of  f resiliency. 

It  would  have  been  better  jndgment  surgically  if,  upon  ascertainingr  that 
the  intradural  pieiame  was  m  extremely  high,  a  lumbar  puncture  had  l)een 
made  and  eerebroaptnal  fluid  withdrawn  just  liefore  the  dura  at  the  first 
operation  was  opened;  in  this  manner  the  intradural  pressure  would  have 
lessened  and  there  wonld  have  been  less  risk  of  the  underlying  cerebral 
cortex  rupturing ;  a  ventricle  puncture  might  also  have  been  attemptetl  before 
opening  the  dura  iridely.  Although  no  clinical  sigrns  of  this  cortical  rupture 
persisted,  yet  it  certainly  doe»  the  brain  and  the  patient  no  ^o<kI,  and  this 
eoinplication  technically,  whenever  possiblt*,  ?*houl(i  he  HVoiJed. 

The  small  contracted  pupils  of  the  patient  as  oliserved  upon  ailmissioti 
to  the  hospital  were,  at  that  time,  considered  as  l>ein<r  due  to  severe  cortical 
irritation;  the  factor  of  drug-addiction  disclosed  later  may  have  been  the 
cause  of  these  pin-pf»int  pupils  (as  the  condition  pt*rsist»Hl  even  after  the 
discharge  of  the  patient  from  the  hospital  1,  and  yot  this  patient  did  liuve 
suflScient  cortical  irritation  to  produce  this  extreme  miasis. 

AciTE  Severe  Bbaix  Ixji^ies  Associated  with  a  Hir.ii  IxTBArRAKiAi, 
pREsst'RE  Due  to  Cerebral  Edema  Alove  and  Reqi  irixg  the  Craxiau 
Operation  of  Subtemporal  Dlcompressiox  and  Drainaqk. 

It  is  this  factor  of  acute  cerebral  edema  (an  increaseil  amount  of  cerebro- 
spinal fluid )^  which  results  in  varying  de*rree  from  hrnin  injuries  and  in 
fact  from  so  many  cranial  injuries  alone,  with  and  vvith<«ut  a  I'rm'tinv  of  the 
skull,  that  has  been  so  frequently  nvi-rlooked  in  the  past,  and  it  is  this  vom- 
plication  of  cerehral  edema  which  makes  these  injuries  sueli  sorious  iMirs,  liuth 
in  their  immediate  and  remote  efTects.  It  is  not  definitely  kiuiwn  whether 
this  excess  of  cerebrospinal  fluid  is  due  In  its  inrreased  secretion  or  to  its 
diminished  absorption  and  excretion,  althon^Hi  the  latter  cause  is  more 
probably  the  correct  one. 

Even  in  cranial  injuries  not  more  severe  than  to  ]>rotluee  a  eerel'ral 
•* concussion "^ — in  many  of  these  patients  there  is  tleinunst rated  a  uiiUl 
increase  of  the  pressure  of  the  een4jnjs|)inal  tliiid,  as  elieited  by  ean^fnl 
ophthalmoscopic  examinations  and  by  the  spinal  niereuriiil  imniometer;  tliis 
latter  test  reveals  the  cerebrospinal  fluid  clear  ami  nf  Oiirmal  cell  count, 
wherea«  the  pressure  may  be  increased  tf)  1  l-TJ  nnn  1  onrnnil  5-B  mm. )  ;  these 
patier  ^"▼^tinue  to  have  headache  and  the  other  symittoms  and  siirns  of  a 
mild  the  intracranial   pressure,  until  tfie  expeetant    (palliative 

treat!  ^^^^es  the  gradual  absori^tinii  of  tl*.'  excess  rerebrospinal  fluid 

I. 
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sphere  in  rin:ht-handt**l  patients,  if  we  exclude  the  motor  speeeh  area  in  the 
posterior  portiuii  of  the  third  left  frontal  eonvohitiou;  any  damage  to  the 
cortex  immediately'  beneath  the  decompression  opening  is  only  ascertained 
*  clinieally  with  difiiculty  and  Uy  Stpeeial  tests,  su  that  thi^  hir^e  area  of  the 
^  cerebral  cortex,  not  exposed  by  the  deeoui  press  ion  operations,  may  not  be 
•^  in  some  of  these  patients  injured  at  all,  and  yet  the  area  of  the  cortex  exposed 
^  at  operation  may  be  lacerated  and  exeeedin^rly  hemorrhajiic ;  frequently  at 
i^  autopsies  upon  patients  havin^r  had  brain  injuries  and  yet  no  operation 
^  having  been  performed,  the  areas  of  the  cortex  most  frei|uently  lacerated 
*-  and  contused  are  the  temporo-sphenoidal  lobes,  then  the  frontal  lobes  and 
^    finally  the  oeeijutal  b^bes,  and  in  this  order  of  frequency. 

It  would  have  been  bt*tter  judgnieiit  snrtrieally  if,  npnn  aseertainin^?  that 
^  the  intradural  pressnre  was  so  extremely  hi^^h,  a  Inmbar  puncture  had  been 
^t  made  and  cerebrospinal  fluid  withdrawn  just  before  the  dura  at  the  first 
If  operation  was  opened;  in  this  manner  the  intradural  pressure  would  have 
lessened  and  there  would  have  been  less  risk  of  the  underlying  cerebral 
p  cortex  rupturing;  a  ventricle  pniu^ture  might  also  have  been  attempted  before 
^  opening  the  dura  widely.  Althongb  no  clinical  sifTJis  of  this  cortical  rupture 
^  persisted,  yet  it  certainly  does  the  brain  and  the  patient  no  good,  and  this 
^  camplieation  technically,  whenever  possible,  should  b*^  Jivoidecb 
^  The  small  contracted  pupils  of  the  patient  as  observed  upon  admission 

^  to  the  hospital  were,  at  that  time,  considered  as  being  due  to  severe  cortical 
^  irritation ;  the  factor  of  druu-addiction  disclosed  later  may  have  been  the 
cause  of  these  pin-prtint  pupils  (as  the  condition  persisted  e\'en  after  the 
diseharge  of  the  patient  frnm  the  hospital  K  and  yet  this  patient  did  ha%'e 
sufficient  cortical  irritation  to  jiroduce  this  extreme  jninsis. 

fT  Acute  Severe  Braix  Ix.ruRrEs  AssoriATiiD  witu  a  High  Intracranial 
}0  Pressure  Due  to  Cerebral  Edema  Alone  and  Requ[rlno  the  Cranial 
J^  Operation  of  8ruTEMPORAL  DEroiiPRMSSiox  and  Drainage. 

^  It  is  this  factor  of  acute  cerebral  edema  (an  increased  amotuit  of  cerebro- 

spinal fluid)*  Avhich  resnlts  in  varying  degree  from  brain  injuries  and  in 
fact  from  so  many  cranial  injuries  alone,  with  and  without  a  fracture  of  the 
skull,  that  has  been  su  freijocntly  c^verhinketl  in  the  past,  au<l  it  is  this  com- 
plication of  cerebral  edema  which  makes  these  injuries  such  serious  ones,  both 

^    in  their  immediate  ajid  remote  effects.     It  is  not  definitely  known  whether 

^  this  excess  of  ecrebrosfunal  fluid  is  due  to  its  increased  secretion  or  to  its 
diminished  abs<>r(Jtinn  and  excretion,  although  the  latter  cause  is  more 
probaWy  the  correct  one, 

'^"  Even  in  cranial  injuries  not  more  severe  than  to  produce  a  cerebral 

''concussion*'— in  nmny   of  these   patients  there   is  demonstrated   a   mild 

crease  of  the  pressure  of  the  ccndjrosjnual  fluid,  as  elieited  by  careful 

Ejhthalmoscopic  examinations  and  hy  the  spinal  mercurial  manometer;  this 
tter  test  reveals  the  cerebrospinal  fluid  clear  and  of  normal  cell  count, 
lereas  the  pressnre  may  be  increased  to  1 1  -12  mm  (  normal  5-9  mm, )  :  these 
itients  continue  to  have  headache  and  the  other  symiitnms  and  sitfiis  of  a 
ild  increase  of  the  intracranial  pressure,  until  tlie  expectant  palliative 
«atment  facilitates  the  gradual  abst^rjUinn  fpf  the  excess  cerebrospinal  fluid 
18 
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formatiou  in  the  middle  oar  and  if  the  laceration  of  the  tympanic  membrane 
should  not  be  repaired  perfectly,  then  there  is  always  a  more  or  le.ss  degrvf 
of  deafness  resulting. 

If  it  had  been  realized  in  this  patient  that  the  increased  intracranial 
pressure  was  so  extreme,  then  undoubtedly  the  first  operation  would  have 
been  performed  upon  the  right  side  of  the  head  for  fear  of  a  possible  in  jun- 
to the  motor  speech  area  if  a  k*ft  decompression  should  be  performed ;  how- 
e%^er,  as  Mie  eliuieal  si«:ns  of  this  patient  indicated  a  greater  lesion  of  the  left 
cerebral  hemisphere  and  since  the  intracranial  pressure  could  not  then  be  so 
accurately  estimated  as  it  can  be  now,  the  left  subtemporal  decompression 
and  drainage  was  performed  first,  and  fortniuitely  no  operative  dama^ 
occurred;  it  was  unfortunate,  however,  that  an  immediate  bilateral  decom- 
pression was  not  performed,  as  it  would  be  now  without  any  hesitation 
under  similar  conditions  of  extreme  intracranial  pressure.  These  patients 
having  such  extreme  intracranial  pressure  are  rare,  but  when  they  do  ocear 
then  the  ajipropriate  l)ilateral  deconiprcssicin  and  drainage  should  be  per- 
formed ;  it  seems  that  strung,  well- nourished  and  well -developed  adidts  be- 
tween 20  and  35  years  of  age  who  have  greater  powers  of  resistance— 
these  are  the  patients  having  cranial  injuries  who  frequently  develop  the 
blsrhest  infracrainal  pressure,  and  this  is  naturally  explained  upon  physi- 
nlofrical  jjrounds. 

The  indefinite  emotional  instability  of  this  patient  and  the  vag^iie  mental 
retardation  as  exhibited  at  a  number  of  the  examinations  durinir  the  past 
5  years  are  fine  undoubtedly  to  this  extreme  intracranial  pressure  persist- 
ing aeutel\^  for  over  3  weeks  following  the  injury,  and  also  to  the  definite 
damage  of  the  cerebral  cortex  itself  from  the  punctate  hemorrhagres,  lacera- 
tions and  snpracortical  hemorrhages.  This  patient,  in  my  opinion,  would 
have  died  unless  the  cranial  operations  bad  been  perfonned,  and  it  is  to  be 
regretted  that  they  were  not  performed  as  early  as  possible  followingr 
the  injury. 

Case  50, — Acute  severe  brain  injury:  signs  of  extreme  intracranial 
pressure  associated  with  extradural,  subdural,  cortical  and  intracrauial 
hemnrrhage.     Eilatera!  decompression  and  drainage.     Eecovery. 

No.  109. — ^.Tohn.    Twenty-seven  years.    White.    Singrle.    Orderly,    V.  S. 

Admit ttnl  February  25,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
-Tohn  A.  Bodine, 

Operation  Febrnary  25,  1014 — -2t^  hours  after  injury.  Bilateral 
deeoitiprt '^sidn  and  draina^'C. 

Discliar<r<'d  ^lan-b  16.  1914^20  days  after  operation. 

Fiimihj  hisfoi'ff  ncfrative. 

Pr  rso  n  fi  I  h  h  f  o  r}f  n  e pr  a  t  i  ve. 

Prffifftf  IIltKSf^. — While  intoxicated,  patient  fell  from  a  taxieab ;  imme- 
diate loss  of  consciousness;  brou^rht  to  the  hospital  in  a  taxieab. 

Exannuafion  upon  admission  (20  minutes  after  injury). — Tempera- 
ture, 90^;  pulse,  66;  respiration.  16  i  blood -pressure,  140.  Semiconscious 
upon  ailmission— coidd  be  easily  aroused  and  talked  incoherently  and  irrele- 
vantly;  M'ithin  20  minutes,  however,  and  dnrin<r  the  examination,  it  be- 
came increasinirly  difficult  to  arouse  patient  so  that  he  became  profoundly 
unconscious.    Oontitsion  mer  top  of  head.    Profuse  bleedin*:^  from  the  nose. 
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but  none  from  mouth  or  ears.  Pupils  very  small  and  contracted  but  equaL 
Reflexes :  patellar— left  greater  than  right ;  suggestive  left  Babinski ;  abdom- 
inal reflexes  cannot  be  obtained.  Fundi — retinal  veins  dilated;  nasal  mar- 
gins of  both  optic  disks  bhirred  by  edema.  Lumbar  puncture — bloody 
cerebrospinal  fluid  under  high  pressure  (approximately  20  mm.). 

Treatment. — During  the  examination  and  within  1  hour  later,  patient 
became  profoundly  unconscious,  pulse  descended  to  60,  respiration  to  14 
and  of  the  Cheyne-Stokes  type  of  irregularity;  a  definite  left  Babinski  was 
elicited  and  the  ophthalmoscope  revealed  an  obscuration  of  the  nasal  halves 
and  also  the  temporal  margins  of  both  optic  disks.  As  the  intracranial 
pressure  was  undoubtedly  increasing  and  very  rapidly,  an  immediate  right 
subtemporal  decompression  was  considered  advisable.  While  waiting  for 
the  operating  room  to  be  prepared,  Doctor  A.  J,  Quimby  made  a  rontgeno* 
gram  which  disclosed  a 
*  linear  fracture  of  the 
frontal  bone*'  {Fig.  76). 

F  i  r  s  t  Ope  rat  io  n  ( 2 
hours  after  admission). — 
Ftight  subtemporal  decom- 
pression :  nsual  vertical  in- 
cision, removal  of  bone  and 
no  complications.  Large 
extradural  clot  covered  the 
lower  half  of  the  operative 
field  anrl  dark  f*h)ts — the 
sizf^  of  English  walniits^ — - 
welled  up  from  the  base 
extradurally.  Upon  evacu- 
ating this  e  X  t  r  a  d  u  r  a  1 
hemorrhage,  the  dura 
which  had  been  depressed 
was  very  tense  and  of  a 
dark  blue  tint,  and  upon  incising  it,  large  subdural  clots  welled  up  from  the 
base.  The  intradural  tension  was  so  high  that  \h^  imderlying  cortex,  which 
w*as  filled  with  pnnctate  hcmorrhagf*s,  ruptured  transversely  to  a  length  of 
3  inches  and  even  2  inches  in  width  ;  much  dark  clotted  blood  extruded  from 
this  laceration  and  the  entire  cortex  tended  to  protrude  tlirondi  th(^  hony 
opening — gauze  tape  packing  being  necessary  to  control  the  heuiorrhage 
coming  frrini  the  base.  Owing  to  this  high  eerehral  pressure,  which  appar- 
ently could  not  be  entirely  relieved  by  the  unilateral  deeompression,  it  w^as 
considered  advisable  to  perform  a  similar  decompression  upon  the  opposite 
side  of  the  head.  Usual  closure  with  2  drains  of  rubber  tissue  inserted. 
Temporary  sterile  gauze  dressing  applied. 

Sfcond  Opfrafioii. — Left  siibtemporal  decompn^ssion  r  usual  vertical 
incision,  bone  removed  and  no  complications.  No  extradural  clot.  Dura 
ver^'  tense  and  uptm  incising  it,  the  hemorrhagic  cortex— almost  the  appear- 
ance of  liver  tissue— tended  to  protrude  hut  did  not  rujitnrc;  a  small 
amount  od-tiiiged  cerebrospinal  fluid  oozed  through  the  dural  opening 

but  the  wm  so  swollen  and  ** water-logged'*  that  the  pressure  was  not 


Fio-  76.— Oblique  lineflr  fmcturv  of  right  frrknhil  bora^  In  a 
patient  ha\'inK  u  vtry  Ikiich  intrarninittl  pri>i4t<«ire  due  ti>  exlra- 
flural,  imhcJiiral  anrl  intrn(?orebraJ  hrmoTrhanca,  Hecovcry  fol- 
lowing a  bilater&l  subtefriporHl  d'teuriiprefiaiun. 
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greatly  lessened  by  the  drainage  of  this  small  amount  of  fluid.  Cortex 
at  end  of  operatioiu  however,  did  pulsate  but  very  slightly.  Usual  closure 
with  2  drains  of  rubber  tissue  inserted.    Duration,  80  minutes. 

Post 'Operative  Notes, — ^Patient  became  eooscious  6  hours  after  operation, 
although  he  was  very  much  mentally  confused  and  mildly  delirious.  T%venty- 
four  hours  later,  patient  sat  up  in  bed  saying  ''I  want  to  go  home,  take  this 
bandage  off  *' ;  the  poise  was  64.  Five  days  after  operation,  in  an  attempt  to 
remove  the  gauze  paeking  used  to  control  the  liemorrhage  at  the  base  during: 
the  operation,  the  bleeding  became  very  profuse,  requiring  another  gauze 
tape  packing  to  be  used.  On  the  tenth  day  after  operation,  the  sutures  were 
all  removed  and  also  the  gauze  packing.  Patient  has  been  mildly  delirious; 
it  was  now  ascertained  tlmt  the  patient  has  been  a  drug  addict  and  upon  hi* 
receiving  the  appropriate  treatment  by  Doctor  E.  S.  Bishop  for  the  dru^ 
addiction  the  patient  began  to  improve  immediately.  Incisions  healed 
per  primam. 

Ejramiimtimi  at  discharge  (21  days  after  admission).— (Patient  trails- 
ferrtxl  to  Bellevue  Hospital  at  the  request  of  Doctor  E,  S.  Bishop  so  tint 
he  could  be  properly  controlled  for  his  drug  addictian. )  Temperature, 
99,0  :  pidse,  68;  respiration,  20;  bhx^d- pressure,  144.  Both  decompres- 
sion areas  bulge  slightly  beyond  the  tlush  of  scalp;  normal  pulsation. 
Pupils  contracttxi  e^pially  imorphiaV  Retlexes:  patellar  verv^  active — left 
being  possibly  greater  than  ri^ht :  suggestive  left  Babinski ;  abdomiaal 
reflexes  present  and  equal.  Fundi — retinal  veins  enlarged :  edematous  blur- 
ring of  imsal  margins  of  both  optic  disks,  but  other  details  of  di^s  clear 
and  distinct. 

Report  ^  September  20, 1916 — 31  months  after  injury). — Patient  was  met 
while  at  work  in  another  hospital;  is  able  to  do  his  work,  but  it  is  believed 
that  he  is  still  a  drug  addict.  Decompression  openings  did  not  bulge  and 
patient  had  no  ctmiplaints  referable  to  the  former  head  injur>\ 

Last  Report  ^June  16»  191S — 52  months  after  injury). — Patient  works 
daily  as  an  onlcrly  in  the  h(%spital ;  no  iH>mplaints  referable  to  the  former 
head  itijury.  Both  deii>mpressit*n  areas  are  depressed.  Patient  admits  his 
ilrug  addiction  but  refuses  treatment. 

Remarks. — It  is  harvlly  tH^Ui'eivable  that  a  patient  having  such  a  severe 
brain  injury  as  this  |>aticnt  t^ndd  rei'^ner  so  well;  especially  so,  when  it 
is  rememWrtxl  that  not  only  was  the  brain  lacerated  but  that  throughout 
the  cxih^hI  ci^rtex  there  wi?re  so  many  punctate  hemorrhages  that  it  had 
ahuv^t  the  apivarauiv  of  liver  tissue.  It  merely  tends  to  confirm  the  opin- 
ion, lunvewr.  that  the  danger  of  brain  injuries  b  not  so  much  due  to  the 
laiHTation  or  hemorrhagt*  in  the  brain  substance  as  it  is  the  effect  of  hi^li 
intracranial  pn^sa^ure  Iving  ix^nuitte^.!  to  remain  during  a  period  of_ 
and  w*i^ks— not  only  s^»  far  as  life  itself  is  civncemed,  but  as  to  the 
normality  of  the  ivitient.  It  must  K*  remembered  also  that  the  partj 
br^iiu  e\iH>s^e^i  by  the  diHH>mprt*?5sion  operation  is  merely  the  te 
spht^noidal  lolv.  the  lower  ixmion  of  the  parietal  lobe  and  at  tia 
IHvsterior  ix^rtion  of  the  contigi;ous  frontal  lobe,  and  that  these  -^ 
t*f  tho  CH>rte\  art\  in  the  rtcht  cerebral  hemisphere  in  right-handed 
U3il«,  ixunfMirativelv  '"silent*'  an^%s,  and  even  in  the  left  cerebral 
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sp>here  in  right-handed  patienU,  if  we  exclude  the  motor  speech  area  in  the 
poBterior  portion  of  the  third  left  frontal  convolution;  any  damage  to  the 
cortex  immediately  beneath  the  decompression  opening  is  only  ascertained 
elinieaily  witli  diftieulty  and  by  special  tents,  so  that  the  lar^'e  area  of  the 
cerebral  cortex,  not  exposed  by  the  decompression  operations,  may  not  be 
ill  some  of  these  patients  injured  at  all,  and  yet  the  area  of  the  cortex  exposed 
at  operation  may  be  lacerated  and  exceedingly  hemorrhagic ;  frequently  at 
autopsies  upon  patients  having  had  brain  injuries  and  yet  no  operation 
having  been  performed,  the  areas  of  the  cortex  most  frerinently  lacerated 
and  contused  are  the  temporo-sphenoidal  lobes,  then  the  frontal  lobes  and 
finally  the  occipital  lobes,  and  in  this  order  of  frequency. 

It  would  have  been  better  judgment  surgically  if,  upon  ascertaining  that 
the  intradural  pressure  was  so  extremely  high,  a  lumbar  puncture  had  been 
made  and  cerebrospinal  fluid  withdrawn  just  before  the  dura  at  the  first 
operation  was  opened;  in  this  manner  the  intradural  pressure  would  have 
lessened  and  there  would  have  been  less  risk  of  the  underlying  cerebral 
cortex  rupturing  ;  a  ventricle  puncture  might  also  have  bren  attempted  before 
opening  the  dura  widely.  Although  no  clinical  signs  of  this  cortical  rupture 
persisted,  yet  it  certainly  does  the  brain  and  the  patient  no  good,  and  this 
ronq>lication  technically,  whenever  possiblt-,  shoultl  be  avoided. 

The  small  coutracted  pujnls  of  the  patient  as  observed  upon  admission 
to  the  hospital  were,  at  that  time,  considered  as  being  due  to  severe  cortical 
irritation;  the  factor  of  drug-addiction  disclosed  later  raay  have  been  the 
cause  of  these  pin-point  pupils  (as  the  condition  persisted  even  after  the 
discharge  of  the  patient  from  the  hosj>ital),  rind  yet  this  patient  did  have 
sufficient  cortical  irritation  to  produce  this  extreme  miosis. 

Acute  Se^t^^re  Braix  IwirRiEs  AssoriATiin  witii  a  High  Intracraxial 
Pressure  Duk  to  Cerebral  Edkma  Alone  ano  Rkquiring  the  Ckaxlil 
Operation  of  Subtempohal  Decompression  and  Drainage. 

It  is  this  factor  of  acute  cerebral  edema  (an  im-reased  amount  of  cerebro- 
spinal fluid),  which  results  in  varying  degree  from  brain  injuries  and  in 
fact  from  so  many  cranial  injuries  alone,  with  and  without  a  fracture  of  the 
sknll,  that  has  been  so  fre*]ueutly  overlnnked  in  the  past,  iind  it  is  this  eum- 
plication  of  cerebral  edema  which  makes  these  injuries  such  s^rirjus  ones,  both 
in  their  immediate  and  remote  effects.  It  is  not  dt^^finitely  known  whether 
this  excess  of  cerebrospinal  fluid  is  due  to  its  inereused  secretion  or  to  its 
diminished  absorption  and  excretion,  although  the  latter  cause  is  more 
probably  the  correct  one. 

Even  in  cranial  injuries  not  more  severe  than  to  proiluce  a  cerebral 
'* concussion* '—in  many  of  these  patients  there  is  demonstrated  a  mild 
increase  of  the  pressure  of  the  cerebrospinal  fluid,  as  elicited  by  careful 
ophthalmoscopic  examiuations  and  by  the  spinal  mercurial  uuiuometer;  tiiis 
latter  test  reveals  the  cerebrospiruil  fluid  clear  ami  uf  uunnal  cell  count, 
whereas  the  pressure  may  be  increased  tt>  1 1-12  mm  ( nonnal  5-9  mm,)  ;  these 
patients  continue  to  have  headache  and  the  other  symptoms  and  sisrns  of  a 
mild  increase  of  the  intracranial  pressure,  until  the  expectant  palliative 
treatment  facilitates  the  gradual  absorptiitn  of  the  excess  cerebrospinal  fluid 
18 
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Left   subtemporal 
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Examination  upon  admission  (16  hours  after  injury). — Temperature, 
99.8**;  pulse,  60;  respiration,  16;  blood-pressure,  142.  Semiconscious  but 
lapses  into  total  unconsciousness;  in  the  intervals,  he  can  be  aroused  by 
firm  supra-orbital  pressure.  Multiple  lacerations  of  scalp;  over  left  side 
of  head  are  several  very  tender  areas.  Left  orbit  very  ecchymotic.  Clotted 
blood  in  left  auditory  canal;  otoscopic  examination  reveals  a  tear  of  the 
posterior  portion  of  the  left  tympanic  membrane ;  left  mastoid  ecchymosis. 
Pupils — left  contracted  and  does  not  react  to  light.  Reflexes — patellar  very 
active  and  equal ;  no  ankle  clonus  but  suggestive  right  Babinski ;  abdominal 
reflexes  absent.  Fundi — retinal  veins  dilated;  obscuration  of  entire  nasal 
halves  and  temporal  margins  of  both  optic  disks — left  possibly  more  than 
right.  Lumbar  puncture — clear  cerebrospinal  fluid  under  high  pressure 
(approximately  18  mm.) ;  laboratory  report  (Doctor  W.  A.  MacFarlane) — 
**an  occasional  red  blood-cell  in  the  cerebrospinal  fluid." 

Treatment. — ^An  immediate  left  subtemporal  decompression  and  drain- 
age advised. 

Operation  (18  hours  after  injury  and  2  hours  after  admission). — Left 
subtemporal  decompression:  usual  vertical  incision,  bone  removed  and  no 
complications.  Dura  very  tense  and  upon  incising  it,  clear  cerebrospinal 
fluid  spurted  to  a  height  of  almost  3  inches ;  upon  enlarging  the  dural  opening 
much  clear  cerebrospinal  fluid  escaped  under  pressure,  exposing  a  very 
**wet"  edematous  cortex  which  tended  to  protrude  but  did  not  rupture; 
cortex  receded  and  pulsated  at  the  end  of  the  operation.  No  cortical  hemor- 
rhage nor  laceration  observed — merely  a  **wet"  edematous  brain.  Usual 
closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes, — Excellent  operative  recovery ;  patient  became  con- 
scious within  12  hours  after  the  operation  and  remained  clear  mentally ;  all 
sutures  removed  upon  the  fifth  day — incision  healing  per  primam. 

Examination  at  discharge  (8  days  after  operation  and  9  days  after 
injury;  patient  was  taken  to  court  to  answer  charges  of  assault  and  was 
sentenced  to  jail  for  3  months). — Temperature,  99^  ;  pulse,  72;  respiration, 
18;  blood-pressure,  136.  No  complaints  other  than  ** heavy  feeling*'  in  the 
head;  ** light-headed, "  especially  in  the  morning.  Operative  wound  has 
healed  and  bulges  slightly  beyond  the  flush  of  scalp;  pulsates  normally. 
Hearing  of  left  ear  impaired ;  bone  conduction  greater  than  air  conduction. 
Pupils  equal  and  react  normally.  Reflexes :  patellar  active  but  equal ;  no 
ankle  clonus  nor  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi — 
retinal  veins  enlarged ;  nasal  margins  of  both  optic  disks  rather  hazy  but 
otherwise  negative. 

Treatment. — General  hygienic  measures  urged,  and  especially  the  avoid- 
ance of  alcohol. 

Examination  (September  20,  1916 — 40  months  after  injury). —  (Patient 
has  been  brought  to  hospital  following  another  fiirht  in  which  he  has  received 
a  fractured  clavicle.)  Except  for  the  .i.^enerHl  effects  of  chronic  alcoholism, 
patient  is  in  good  condition.  Decompression  area  depressed;  owing- 
to  new  bone  formation,  no  pulsation  is  palpable.  Hearing  of  left  ear  less 
acute ;  bone  conduction  equals  air  conduction.    Reflexes  sluggish  but  other- 
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wise  negative.    Fundi — ^general  retinal  congestion  and  suffusion  but  optic 

disks  clear  and  distinct. 

Last  Report  (June  17,  1918 — 60  montiis  after  injury).^ — Letter  from 
patient  states  tiiat  lie  iis  in  Sing  Sing  on  a  third  degree  charge  of  homicide 
while  intoxicated;  sentenced  to  5  years'  imprisonment.  Xo  complaint* 
referable  to  head  injury.  Hopes  by  good  behavior  to  obtain  an  earher 
release  and  then  *' start  OA'er  again/' 

•  Remarks, — ^It  is  interesting  to  record  the  observation  made  by  the  police- 
man in  charge  of  this  patient  in  the  station  house:  '*The  pulse  which  had 
been  around  80  while  the  ear  was  bleeding  became  within  2  hours  66,  and 
even  (A  after  the  bleeding  from  the  ear  had  h^sene<i*'  itliis  oflReer  had 
studied  medicine  before  entering  the  ser\^ice).  The  explanation  of  this 
observation  is  simple :  as  long  as  the  intracranial  hemorrhage  in  the  cerebro- 
spinal fluid  was  escaping  through  tlie  fracture  and  into  the  external  auditors' 
canal,  just  so  much  was  the  intracranial  pressure  lessened,  and  thus  the 
signs  of  an  increased  pressure  did  not  occur ;  but  when  the  escape  of  cerebro- 
spinal fluid  was  blocked  in  the  ear  itself,  then  this  accumulation  of  excess 
cerebrospinal  fluid  increased  the  intracranial  pressure  until  the  effect  of  it 
was  to  be  seen  in  the  fundi,  in  the  measurement  of  the  pressure  of  the 
cerebrospinal  fluid  at  lumbar  puncture  and  by  the  signs  of  mild  medullary 
compression  as  exhibited  by  the  lowering  of  the  pulse-  and  respiration-rate. 
Undoubtedly  in  many  patients,  this  escape  of  blood  and  cerebrospinal  fluid 
throujfh  a  crani-'d  fracture  into  th*^  cai*s  or  nose  is  sufficient  to  prevent  a  hij:h 
increase  of  the  intracranial  pressure  and  thus  a  sort  of  *' natural"  decom- 
pression is  performed  and  frcijuently  a  decompression  operation  is  thus 
avoided,  although  at  the  risk  of  infection  and  a  possible  meningitis  through 
the  fracture  into  the  ear,  aiul  particularly  into  the  nose  and  pharynx. 

The  laboratory  report  of  the  cerebrospinal  fluid  indicating  the  presence 
of  a  very  small  amount  of  blood,  might  be  due  either  to  the  intracranial  eon* 
ditioTK  or,  and  much  more  probable  in  view^  of  the  operative  findings, 
to  the  tcchnic  of  the  lumbar  punelurc  itself;  it  is  very  diflicult  at  times  not 
to  contaminate  4*erebrospin{d  fluid  by  a  small  amount  of  free  blood  due 
to  the  lumbar  puncture  itself. 

The  gradual  improvement  of  the  hearing  so  that  at  the  examination  40 
months  after  injury,  the  bone  ronduetion  cipudled  the  air  conduction,  would 
not  indicate  that  the  impainuejii  of  hearing  of  the  left  ear  would  eventually 
lie  luu-mai;  those  patients  in  whom  the  impairment  of  hearing  becomes 
norma L  do  so  within  12  or  IH  months  following  the  injury,  and  the  longer 
it  takes  for  the  mi]irovenu^nt  of  bearing  to  occur,  the  greater  is  the  amount 
i>f  srar  tissue  and  retraction  of  the  tyiupanie  memhrane  and  ossicles  so  that 
a  eoiuplcte  recovery  of  hearin<,'  lieeomrs  more  ami  more  doubtful. 

The  absence  of  intracranial  hemorrhage  in  this  patieiit  does  not  mean  that 
the  patient  was  not  seriously  injured  and  in  danger  of  his  life,  because  it  is 
not  tlie  intracranial  hemorrliajre  that  is  the  serious  factor  in  these  cases 
of  brain  injuries,  but  rather  the  degree  of  increased  intracranial  pressure; 
to  a  ct^rtaiu  extent,  it  is  not  really  a  brain  injur>'  luit  the  pressure  effect,  it 
continuetl,  will  produce  both  immediate  and  remote  damage  to  the  cerebral 
cortt^x,  and  of  greater  danger  as  far  as  life  is  conccnuHl,  to  the  medulla  itself. 
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It  is  a  common  observation  in  these  patients  who  have  been  at  all  ak' 

that,  following  a  head  injury,  they  are  much  more  liable  to  an  acute  ce 
edema  than  are  the  patients  who  are  not  aleoholie ;  and  aliio  patients 
tomed  to  the  daily  use  of  alcohol  are  much  more  liable  to  be  upset,  botl 
tally  and  emotionally,  not  only  more  severeb^  but  for  a  much  longer  pei 
time.  These  patients^  therefore,  should  not  be  allowed  to  return  to 
former  active  lives  for  a  period  of  at  least  6  months,  and  not  then 
they  have  returned  to  their  former  normal  stability;  they  should  be  sti 
urged  not  to  use  alcohol  in  any  form  as  it  renders  these  patients  muel: 
liable  to  future  complications,  such  as  epileptiform  spells  and  prol 
emotional  impairments  and  states  of  mental  confusion,  even  to  the  ( 
of  traumatic  dementia.  These  patients  also  are  comparatively  bad  ope 
risks  and  this  factor  of  alcoholism  must  always  be  considered  when 
question  of  an  operation  or  not 

In  many  of  these  patients,  it  is  better  surgical  judgment  to  perf 
bilateral  subtemporal  decorapression  if  the  intradural  pressure  is  exti 
high  and  whenever  later  it  is  ascertained  that  tlic  decomprcssior 
bulges  tensely  for  a  period  of  at  least  10  days;  the  fact,  however,  th 
cortex  pulsates  practically  norma lly  after  the  escape  of  a  large  amoi 
cerebrospinal  fluid  at  the  time  of  the  operation,  indicates,  as  a  rule, 
bilateral  decompression  will  not  be  necessary.  The  rather  delayet 
valescence  with  emotional  instability  may  probably  have  been  due  t 
prolonged  increase  of  intracranial  pressure  associated  w^*h  the  fac 
alcoholism,  and  not  to  a  primary-  injury  to  the  brain  itself. 

Case  52,— Acute  severe  brain  injury;  signs  of  high  intracranial  pr 
due  to  cerebral  edema.  Right  subtemporal  decompression  and  dra 
Excellent  recovery. 

No.  030. — Vincent.  Twenty-eight  years.  White.  Single.  Mec 
United  States. 

Admitted  June  2,  1913,  Polyclinic  Hospital.  Referred  by  I 
J.  A.  Bodine. 

Operation  June  2.  1913 — 6Vb  hours  after  injury.  Right  subten 
decoBipression  and  drainage. 

Discharged  June  15,  lfH3— ^13  days  after  operation. 

Famibj  histon/  negative. 

Personal  history  negative. 

Present  Illness. — While  working  in  a  new  building,  patient  fell  a  dis 
of  2  stories  upon  a  wooden  floor;  only  momentary  loss  of  consciousncJ 
was  able  to  walk  to  the  ambulance  which  brought  him  to  the  hospitii 

Examination  upon  admission  [35  minutes  after  injury). — Ten 
ture,  99.2 '^ ;  pulse,  64;  respiration,  16;  blood-prejvsure,  144.  Cons 
Patient  says  he  '* feels  all  right,'*  except  for  a  severe  headache  and  a  f 
of  '* giddiness/'  Well-developed  and  nourished;  no  alcoholism.  Has 
ited  twice  without  nausea.  Profuse  bleeding  and  discharge  of  cerebroj 
fluid  from  right  ear;  right  mastoid  ecch\iuosis.  Complete  deafness  of 
ear  and  a  slight  weakness  of  right  side  of  face  of  the  peripheral  type 
hf*ad  muscles  Wing  involved).  Puj)ils  e<]Ujd  but  react  sluggjjj 
nystagmus.     Reflexes — patellar  ver>"  much  increj 
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little  drainage  of  cerebrospinal  fluid  appeared.  For  fear  of  an  increasing 
cerebral  edema  or  possible  hemorrhage,  it  was  thought  advisable  to  open  the 
decompression  wound  and  this  was  performed  30  hours  after  the  first  opera- 
tion: the  cortex  was  very  tensq  and  **dr>%"  but  no  hemorrhage  was  ascer- 
tained ;  the  lateral  ventricle  was  tapped,  allowing  one  ounce  of  blood-tinged 
cerebrospinal  fluid  to  escape  but  not  under  pressure.  Rubber  tissue  drain 
inserted  properly  and  wound  closed  in  the  usual  manner.  (Condition  con- 
sidered one  of  temporary  edema  of  a  ** water-logged*'  brain.)  As  the  pulse 
remained  between  50  and  56  and  at  one  time  descended  even  to  48,  it  was  then 
debated  as  to  the  advisability  of  a  bilateral  decompression ;  however,  as  pro- 
fuse drainage  of  clear  cerebrospinal  fluid  was  now  occurring,  it  was  decided 
to  wait  for  a  period  of  24  hours;  by  this  time  the  pulse  had  ascended  to  58 
and  the  general  condition  of  the  patient  became  so  much  improved  that  a 
bilateral  operation  was  not  considered  as  being  indicated  and  the  patient 
made  an  excellent  recovery. 

Examitiation  at  discharge  (13  days  after  admission  and  operation). — 
Temperature,  98.8°  ;  pulse,  68 ;  respiration,  18 ;  blood-pressure,  142.  Patient 
complains  of  an  occasional  frontal  headache  and  **  things  sometimes  get 
bla^  before  my  eyes*';  general  w^eakness.  Patient  insisted,  however,  upon 
going  home  where  he  could  be  ** quiet.**  Only  incomplete  right  facial 
paralysis  and  there  is  a  definite  return  of  hearing  of  the  right  ear — bone 
conduction,  however,  being  greater  than  air  conduction ;  otoscopic  examina- 
tion discloses  a  laceration  in  the  inferior  portion  of  right  tympanic  mem- 
brane. Pupils  equal  and  react  normally.  Reflexes  very  active  but  otherwise 
negative.  Fundi — retinal  veins  enlarged ;  nasal  margins  of  both  optic  disks 
blurred  and  obscured  by  edema,  but  other  details  of  optic  disks  clear.  Decom- 
pression area  bulges  beyond  flush  of  scalp  and  pulsates.  Patient  advised  to 
remain  very  quietly  at  home ;  daily  catharsis  and  light  diet ;  no  alcohol. 

Examination  (June  10,  1914 — 12  months  after  injury). — Patient  com- 
plains of  an  occasional  frontal  headache ;  otherwise  well  and  works  daily. 
Decompression  area  has  not  ** sunken  in"  possibly  as  much  as  it  should 
by  this  time ;  normal  pulsation,  however.  No  weakness  of  right  side  of  face 
can  be  elicited  by  special  tests ;  hearing  of  right  ear,  however,  not  as  acute 
as  left  ear ;  bone  conduction  slightly  greater  than  air  conduction  in  right  ear. 
Pupils  equal  and  react  normally.  Reflexes  active,  but  otherwise  negative. 
Fundi — retinal  veins  slightly  enlarged;  all  details  of  optic  disks  clear 
and  distinct. 

Examination  (October  20,  1916 — 40  months  after  injury). — ^Patient 
still  has  an  occasional  headache  but  **it  doesn*t  bother  me**;  works  daily  at 
former  occupation.  Decompression  area  depressed  and  pulsates  normally. 
Reflexes  active  but  otherwise  negative.     Fundi  negative. 

Last  Examination  (July  16,  1918 — 61  months  after  injury). — Patient 
says  he  still  has  a  headache  **once  in  awhile,**  but  *'I  have  become  irritable 
and  cranky";  upon  questioning  patient,  he  admits  some  financial  troubles 
since  his  marriage  last  year.  Decompression  area  depressed  and  slightly 
smaller  owing  to  new  bone  formation  about  its  periphery ;  difficult  to  palpate 
any  pulsation.     Impairment  of  hearing  of  right  ear  still  present;  bone 
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conduction  greater  than  air  conduction.     Reflexes  active  but   otherwise 

negative.    Fundi  negative. 

Remarks. — In  going  over  this  case,  I  feel  it  would  have  been  better  sur- 
gical  judgment  to  have  performed  a  bilateral  decompression  at  the  time 
of  the  injury ;  the  condition  was  one  of  severe  cerebral  edema  and  the  patient 
^\  as  vei^'  fortunate  not  to  have  been  perraanently  damaged — it  was  tmi 
great  a  risk  not  to  have  performed  a  bilateral  decompression  at  the  time. 
It  will  be  ver>'  interesting  to  follow  this  patient  for  a  longer  period*  as  it  is 
difficult  to  conceive  of  his  not  being  rendered  emotionally  unstable  at  least 

It  is  possible  that  the  lower  drain  was  not  reinserted  properly  so  that  lit* 
lie  or  no  drainage  could  oeenr ;  otherwise,  if  excellent  draiuage  had  occurred 
it  is  very  probable  that  this  secondary  increase  of  intracranial  pressure 
following  the  operation  would  not  have  happened.  This  lower  drain  in- 
serted into  the  middle  fossa  between  the  inferior  surface  of  the  temporo- 
sphenoidal  lobe  and  the  underlying  dura  affords  excellent  drainage  of  hemor- 
rhage or  cerebrospinal  fluid  collected  in  the  middle  fos^a^ — a  large  cistern 
at  the  base  of  the  skull ;  it  is  very  importaut  in  these  patients  that  this  drain 
be  placed  accurately  in  order  to  insure  efificient  drainage. 

It  was  a  very  significant  observation  that  the  signs  of  an  increasing  intra- 
cranial  pressure  occurred  rapidly  following  the  cessation  of  the  discharge  of 
blood  and  cerebrospinal  fluid  from  the  right  ear ;  to  a  large  extent,  this 
patient  was  *  'decompressing"  himst^lf  by  means  of  this  channel  of  escape,  but 
it  is  doubtful  whether  this  amount  of  draiiuige  would  have  been  of  sufQcieot 
quantity  to  have  lessened  the  high  increased  intracranial  pressure  of  this 
patient  to  such  an  extent  that  the  operation  of  subtemporal  decompression 
and  drainage  could  have  been  avoided.  This  escape  of  blood  and  cerebro- 
spinal fluid  through  a  line  of  fracture  into  the  ear  rarely  persists  longer 
than  48-60  hours,  ami  if  it  should,  then  the  danger  of  infection  of  the  ear 
and  a  possible  meningitis  becomes  greater  daily;  repeated  lumbar  punctures 
may  be  advisable  in  these  patients  if  the  increased  intracranial  pressure 
is  not  extreme  and  in  this  way  the  discharge  from  the  ear  can  be  stopped. 

The  impairment  of  hcarinir  is  undoubtedly  a  permanent  one  due  to  the 
formation  of  scar  tissue  in  the  tympanic  membrane  and  about  the  ossicles 
together  with  their  retraction,  and  thus  the  bone  conduction  will  always 
be  greater  than  tlic  air  conduction  ;  fortunately,  in  these  traumatic  cases  the 
impairment  (tf  hen  ring  is  usually  only  a  temporary  one,  unless  the  internal 
ear  iind  the  aiulitf^ry  nerve  itself  has  been  damaged. 

The  tempt^rary  facial  paralysis  of  the  peripheral  type  was  undoubtedly 
due  to  a  mild  edematous  compression  of  the  facial  nerve  at  the  usual  site — 
its  narrow  bony  canal,  the  aqueduct  of  Fallopius,  Unless  the  facial  ner\'e 
itself  is  severed  or  firmly  eoniiiressed  by  bone,  then  the  facial  paralysis  of 
these  patients  is  of  only  temporary  duration. 

Case  53, — Acute  severe  brain  injury ;  signs  of  high  intracranial  pressure 
due  to  cerebral  etlenia.  Right  subtemporal  decompression  and  drainage. 
Excellent  recovery. 

No.    651. — Fabian.      Twenty-three   years.      "WTiite.      Single.     Laborer, 

Pal;irHl 
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Operation  January  12,  1916 — 6  days  after  injury.     Right  subtemporal, 

decompression  and  drainage. 

Discharged  March  1,  1916 — 48  days  after  operation. 

Family  hist  or  y  oegative. 

Personal  ki^ionj  negative. 

Present  }Uncss.—A\hi\e  riding  a  horse  to  work,  patieill  1l^  thrown, 
striking  his  head  against  a  rock;  immediate  loss  of  conseiousnesa ;  brought 
to  the  hospital  in  ambulance, 

ExaminaHQn  upon  admission  (50  minutes  after  injury). — Tempera- 
ture, 97-8°  J  pulse,  132;  respiration,  38;  blond-pressure,  104  Unconscious 
and  in  extreme  shock.  Laceration  of  scalp  over  right  eye.  '  No  bleeding 
from  nose,  mouth  or  ears.  Superficial  examination  reveals  the  reflexes  absent 
while  the  pupils  are  dilated  and  non-reacting  to  light. 

Treatment, — Vigorous  anti-shock  measures  instituted:  external  warmth 
being  most  important-^the  blankets  of  the  bed  having  been  thoroughly 
wanned  and  at  least  6  hot -water  bottles  applied  to  body  (to  both  feet,betweea 
the  thighs,  in  the  axilla\  etc.)  ;  hot  black  cuft'ee  cncmata;  i|uict.  Patient 
gradually  emerged  from  the  condition  of  shock  after  4  days  and  2  days  later, 
after  being  in  a  semiconscious  condition,  patient  began  to  show  the  signs  of 
an  increasing  intracranial  pressure, 

Exa)nination  (6  days  after  admission). — Temperature,  101.2°;  pulse, 
64;  respiration,  16;  blood-pressure,  140,  Patient  has  become  increasingly 
difficult  to  arouse,  although  his  general  condition  is  fair;  takes  liquid  by 
mouth ;  bowels  move  daily.  Otoseopic  examination  negative.  Pupils 
equal  and  react  normally.  Reflexes— patellar  very  much  exaggerated  but 
equal;  double  exhaustible  ankle  clonus  and  suggestive  Bahinski ;  abdominal 
reflexes  depressed.  Fundi— retinal  veins  have  become  dilated  and  the 
nasal  halves  of  both  optic  disks  have  become  entirely  obscured,  as  well  as  the 
temporal  margins  which  before  had  been  clear  and  distinct.  Lumbar  punc- 
ture— slightly  blood-tinged  cerebrospinal  fluid  under  high  pressure  (appnixi- 
mately  18  mm.).  X-ray  (Doctor  A,  J.  Quimby) — '^multiple  lines  of  frac- 
ture of  right  squamous  area  of  vault''  (Fig,  77). 

Treat incJit. — An  immediate  right  subtemporal  decompression  and  drain- 
age was  now  advised  in  the  belief  that  to  delay  longer  would  risk  not  only 
the  life  of  the  patient  but  also  his  future  good  health. 

Operation  (6  days  after  admission ),^ — Right  subtemporal  decompression: 
usual  vertical  incision,  bone  removed  and  no  complications;  irregidar  line  of 
fracture  of  squamous  portion  of  right  temporal  bone  bifurcatiufr  anteriorly 
into  right  frontal  and  superiorly  into  right  parietal  hones.  Dura  moder- 
ately tense  and  upon  incising  it,  clear  cerebrospinal  fluid  welled  out  under 
moderate  pressure;  upon  enlarging  dural  opening,  a  moderately  *Svet" 
edematous  cortex  tended  to  protrude  but  did  not  rupture  and  it  very 
quickly  receded  owing  to  the  loss  of  cerebrospinal  fluid.  No  subdural 
hemorrhage  nor  cortical  laceration  ascertained.  I^sual  closure  with  2  drains 
of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post'Operative  Notes. — ^Patient  made  an  excellent  operative  recovery, 
but  he  remained  in  a  mild  state  of  mental  confusion  and  disorientation  for 
a  period  of  several  weeks,  so  much  so  that,  it  was  finally  decided  to  transfer 
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the  patient  to  Belie vue  Hospital^  where  he  coiild  remain  for  a  period  of 
monthM  until  he  might  regain  his  normal  condition;  ineision  healeJ 
per  primam. 

Examination  at  discharge  (54  days  after  admission  and  48  days  after 
operation). — Temperature^  99"*;  pulse,  78;  respiration,  22;  blood -pressure, 
136.  No  complaints—'*!  feel  all  right/'  Patient,  however,  has  a  definite 
mental  confusion  and  also  retardation  with  a  moderate  degree  of  cortical 
irritability,  as  disclosed  in  his  restlessness,  inability  to  sleep  and  emotionnJ 
instability.  Decompression  area  slightly  depressed ;  pulsates  normal ly. 
Pupils  equal  and  react  normally.  Reflexes  very  active  but  otherwise  nega- 
tive. Fundi — retinal  veins  slightly  enlarged  but  no  edema  of  optic  disks. 
Last  Report  (Auguust  20,  1918 — 19  months  after  injury).— Patient  is 

in  the  army  and  has  been  in 
t^ood  health  during  the  past 
year.  It  was,  however,  1* 
months  after  the  injury  be- 
fore the  patient  '*  became 
himself  again.''  (A  further 
report  regarding  this  patient 
will  be  made  if  he  can  be 
located  later.) 

hemarks, — The  advisabil- 
ity of  waiting  until  the  signs 
of  severe  shock  had  disap- 
peared is  very  evident  in  this 
case;  if  an  operation  had 
lieen  performed  during  the 
period  of  severe  shock — no 
matter  how  badly  the  brain 
had  been  injured,  the  risk  of 

FlO.  77. — Two   titili<{iu'   and    parallel   linear   frjiclutea    of   tiie  iiiw*li  un     Atif»i*sifmTi      nt  tliiit 

posterior  portion  of  th-  r.ght  ^quuriiou»  bonr  in  a  pixtwm  hav-  ^^^^^  '*^     OperaUOU     ^  mai 

m«  a   higla    intrarraiiial    preaaurf   tUw   tu  rrrcbrtil  olt^fisu  bIcdp;  timC  WOUld    haVC    bCCU  VfiFV 

rijiht    subtemporal   deci>tnprc«ioa   umi    druiuugt;    periiiiUcd    aa  -      i        i     i       -  t          i  ■    * 

eicdietit  recovery.  great  indeed ;  besides,  during 

the  period  of  severe  shock 
tliere  were  no  f^ifrns  of  a  marked  increase  of  the  intracranial  pressure  and 
therefore  no  indication  fnr  the  operation  of  deeompres^sion— ^a  marked  in- 
crease of  the  intracranial  pressure  i)eing  the  only  indication  for  advising  a 
cranial  decompression  upon  tlk'sc  patients;  naturally  all  eases  of  depressetl 
fractures  of  the  vault  are  not  included  in  this  grouping  as  they  should  all  be 
operated  ujhui — the  depressed  area  )>einir  elevated  or  removed.  I  feel, 
however,  in  this  particular  case,  that  the  operation  of  decompression  should 
have  been  advised  earlier — at  leaiit  24  hours — ^and  ptissibly  4B  hours  before, 
and  it  is  possible  that  the  post-operative  mental  and  emotional  disturbances 
could  have  been  lessened,  if  not  entirely  avnided. 

It  is  rather  surprising  that  there  was  no  impiurment  of  the  right  middle 
ear  in  this  patient  due  to  a  possible  lint*  of  fracture  extending  into  the  right 
petrous  bone.  The  routgenognini  iruiieated  several  lines  of  fracture  extend- 
ing through  the  right  squamous  bone  and  beyond  which  was  confirmed  at 
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the  oi)eration;  usually  in  these  patients  having  fractures  of  the  squamous 
portion  of  the  temporal  bone,  the  line  of  fracture  extends  downward  into 
the  middle  fossa  and  into  the  petrous  bone  adjacent  to  the  middle  ear  and 
thus  frequently  causing  a  rupture  of  the  tympanic  membrane  and  the  dis- 
charge of  blood  and  cerebrospinal  fluid  into  the  middle  ear.  In  this  patient, 
however,  neither  was  there  blood  blocked  in  the  middle  ear,  as  the  otoscopic 
examination  was  negative,  nor  was  the  t>Tnpanic  membrane  lacerated.  It 
would  seem,  therefore,  that  the  tympanic  cavity  had  escaped  the  line  of 
fracture  in  this  case,  if  the  fracture  did  descend  into  the  middle  fossa  of 
the  skull ;  the  fact  that  there  was  no  right  mastoid  ecchymosis  would  con- 
firm this  opinion  in  addition  to  the  fact  that  the  hearing  was  not  impaired. 
It  is  very  instructive  to  follow  a  patient  of  this  character  who  has  regained 
completely  his  normality  as  before  the  injur>' ;  no  doubt,  a  certain  percentage 
of  these  patients  would  have  recovered  their  lives  and  also  have  regained 
even  their  normal  condition  as  before  the  injury  without  any  operation  hav- 
ing been  performed  upon  them ;  but  it  is  indeed  much  safer  to  perform  the 
operation  of  subtemporal  decompression  under  the  proper  conditions  of 
assistance  and  asepsis  upon  these  patients  early  and  thus  avoid  not  only  the 
danger  of  medullary  compression  and  possibly  edema,  and  thus  the  death 
of  the  patient,  but  also  in  a  larger  number  of  them  to  avoid  those  post- 
traumatic conditions  so  common  in  patients  following  brain  injuries,  where 
the  increased  intracranial  pressure  has  not  been  relieved  by  an  earlier  cranial 
operation.  Besides,  it  is  impossible  to  ascertain  just  which  patients  will 
recover  not  only  their  former  normality  but  even  their  lives  at  the  time  of 
the  injury,  and  therefore  in  cases  of  doubt,  I  feel  it  is  w^iser  to  advise  the 
operation  ad  a  certain  means  of  lessening  the  intracranial  pressure  rather 
than  to  depend  upon  the  means  of  natural  absorption  to  lessen  the  increased 
intracranial  pressure,  and  then  if  it  should  not,  it  is  frequently  too  late 
not  only  to  obtain  a  normal  individual  but  also  to  cause  even  a  recovery 
of  life  itself.  A  study  of  the  statistics  regarding  these  data  in  this  series  of 
patients  confirms  this  opinion. 

•  It  will  be  observed  that  a  number  of  patients  in  this  series  of  acute 
brain  injuries  with  early  operation  that  X-ray  pictures  were  taken  in  only 
a  small  number  of  them ;  this  is  due  to  the  fact  that  most  of  these  patients 
were  in  a  very  critical  condition  after  their  admission  to  the  hospital  and 
as  the  X-ray  picture  is  of  no  importance  in  their  treatment  (except  when 
it  is  a  question  of  a  depressed  fracture  of  the  vault),  rontgenograms  were 
taken  in  only  a  few  of  the  patients ;  also,  as  most  of  these  patients  were  dis- 
charging blood  and  cerebrospinal  fluid  from  either  or  both  ears,  a  fracture 
of  the  skull  was  known  to  be  present,  but  as  is  well  known  the  important 
factor  to  be  ascertained  is  not  the  presence  or  not  of  a  fracture  of  the  skull, 
whether  of  the  vault  or  of  the  base,  but  the  presence  or  not  of  a  marked 
increase  of  the  intracranial  pressure,  which  can  be  accurately  ascertained 
by  the  careful  tests  as  described  in  these  patients.  It  is  to  be  regretted, 
however,  that  rontgenograms  were  not  made  of  all  of  the  skulls  of  these 
patients  during  their  convalescence  at  least  and  as  a  matter  of  record 
alone;  this  should  be  done  in  all  cases  of  brain  injuries  and  possible 
fractures  of  the  skull. 
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Case  54.— Acute  severe  brain  injury ;  signs  of  high  iutraerauial  pressure 
due  to  cerebral  edema.  Left  subtemporal  deeonipression  and  drainage. 
Excellent  recovery. 

No.  679- — Thomas.    Twenty-six  years.    White.    Single.    Clerk.    Poland. 

Admitted  March  25,  1916,  Nassau  Hospital,  Mineola.  Referred  by 
Doctor  L.  A.  Van  Kleeek. 

Operation  Mareh  28,  1916 — 72  hours  after  injury.  Left  subtemporal 
decompression  and  drainage. 

Discharged  April  20,  1916—22  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  coasting  down  a  hill,  patient  was  struck  by  an 
automobile;  immediate  loss  of  consciousness;  brought  to  the  Nassau  Hos- 
pital in  the  automobile,  and  upon  arrival  patient  was  in  a  moderate  degree 
of  shock — temperature,  98  ;  pulse,  108  ;  respiration,  28  ;  blood-pressure,  116. 
Semiconscious  but  could  be  aroused  by  firm  supraorbital  pressure.  No  bleed- 
ing from  nose,  mouth  or  ears.  Pupils  eularge€l  but  equal  and  react  sluggishly 
to  light.  Reflexes  active  but  otlierwise  negative.  Patient  graduall}*  recov- 
ered from  the  condition  of  shock ;  the  pulse  descended  to  70,  the  blood- 
pressure  increased  to  130  and  patient  became  more  conscious,  but  could  not 
speak  at  any  time.  As  the  signs  of  intracranial  pressure  were  increasing, 
a  consultation  was  now  considered  advisable. 

Examiitaiwn  (March  28,  1916 — ^70  hours  after  injury). — Consultation 
with  Doctor  Van  Kleeek:  Temperature,  99.8^;  pulse,  60;  respiration,  18; 
blood-pressure,  142.  Conscious  but  drowsy — could  be  aroused  but  would 
quickly  lapse  into  unconsciousness.  Unable  to  speak  a  word  when  conscious^ 
a  condition  of  pure  mot*ir  aphasia :  no  a^'^raphia ;  no  astereognofiis.  Definite 
weakness  of  right  side  of  bcwly,  particularly  of  lower  right  side  of  face  (cor- 
tical type  of  facial  paralysis  in  that  the  forehead  muscles  were  not  involved). 
Pupils  equal  and  react  normally,  Rcflexes^patellar  exaggerated,  right 
being  possibly  greater  than  left ;  suggestive  right  Babinski ;  abdominal 
reflexes — right  depressed.  Fundi — retinal  veins  dilated  and  tortuous;  both 
nasal  halves  and  temporal  halves  of  optic  disks  obscured  but  no  measurable 
swTlling — that  is,  not  a  ''choked  disk/*  but  a  papiUederaa  of  early  degree. 
Lumbar  puuettire— i*lear  cerebrospinal  fluid  under  high  pressure  {approxi- 
mately 18  mm.), 

Treatnient. — An  immediate  left  subtemporal  decompression  advised  to 
lessen  the  increasing  intracranial  pressure;  there  was  no  bleeding  or  dis- 
charge of  cerebrospinal  fluid  through  the  nose  or  ears,  which  is  usually  very 
helpful  in  lesseuiiig  a  nioilerate  incrf^asc  of  the  lutraeranial  pressure,  while 
the  risk  of  infection  antl  a  resulting  meningitis  are  comparatively  of 
rare  occurrence  with  proper  prophylactic  measures.  Before  preparing 
the  patient  for  operation,  the  accompan}"ing  photographs  were  taken 
(Figs,  78-81), 

Operation  (72  hours  after  admission),— Left  subtemporal  decompres- 
sion :  usual  vertical  incision,  bone  removed  and  no  complications.  Dura  verj^ 
tense  and  upon  incising  it,  a  slightly  straw-colored  eerebrospinal  fluid 
spurted  a  distance  of  3   inches;   npon   enl;^     "        dural   opening,   a   very 
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congested  cortex  was  exposed,  being  very  ''wet"  and  edematous,  particidarly 
beneath  the  Sylvian  fissure^  large  (iiiaiititiesv  of  eerebrospinal  fluid  escaped 
and  thus  permitted  the  brain  to  reeede  so  that  the  cortical  protrusion  did 


Fio.  7a 


Fto.  79. 


Fio,  80. 


Fio.  8L 


Fin».  7^81. — Right  fneial  para1y.<;ii4  iif  the  ctirtinil  rentral  type  due  to  an  exti.»n*ivo  rcrebml  eflema 
of  tb«i  left  cortieal  hemisphere'  an  ext-elleiit  rerrjvery  f/btainecJ  by  tueuuj*  of  a  Ipft  i^tihteinpoTal  decompresfli'm 
atid  drainnee.  Note  the  ability  of  the  patir^nt  to  corrugate  the  inusicleH  *if  the  riKht  \m\i  of  the  forehead, 
ftnd  to  clo*c  the  right  eye — thereby  rtifTcrcntlatin^  thia  rentral  type  of  paralyi»ii$  from  the  peripheral  type, 
dlue  Co  n  l«eion  of  mt  facial  nerve  itaelf.    The  deviation  of  the  toa^uc  to  the  right  Lii  well  illustrated. 


not  ruptiire  and  normal  pulsation  oeeurred  before  the  end  of  the  operation. 
No  pimetate  cortical  hemorrhafre  nor  lacerations  were  visible — merely  a 
slightly  blood4infred  subarachnoid  cerebrospinal  flnid  which  continued  to 
** sweat''  throughout  the  operation.  Usual  closure  with  2  drains  of  rubber 
tissue  inserted.    Duration,  50  minutes. 

Post'Operative  Notes. — Uneventful  operative  recovery:  within  24  hours 
after  operation,  patient  became  more  conscious  than  at  any  time  since  the 
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injury,  the  pulse  ascended  to  76  aud  the  weakness  of  the  right  side  of  the 
face  practically  disappeared.  Patient  began  to  use  monosyllables  on  the 
fourth  day  after  operation  and  then  his  speeceh  rapidly  improved, 

Examinution  at  discharge  (25  days  after  admission  and  22  days  after 
operation). — Temperature,  98.6°  j  pulse,  78 ;  respiration,  20,  Perfectly  con- 
scious. No  complaints  except  for  a  dull  headache.  Some  slight  impairment 
of  speech  elicited  by  the  test  phrases  (patient  being  Polish  aud  not  speaking 
English  well»  an  accurate  estimate  of  his  speech  impairment  was  very  diffi- 
cult). No  weakness  of  right  side  of  body  ascertained.  Pupils  equal  and 
react  normally.  Reflexes  active  but  otherwise  negative.  Fundi  negative, 
excLpt  for  a  slight  enlargement  of  the  retinal  veins.  Decompression  area  doe^ 
not  bulge  beyond  the  flush  of  scalp;  normal  pulsation. 

Last  Report  (August  17,  1918 — 29  months  after  injury), — ^No  com* 
plaints;  patient  works  daily.  No  impairment  of  speech  and  no  weakness 
of  the  right  side  of  bcidy  apparent  to  patient.  In  excellent  condition  both 
mentally  and  physically. 

Hetnarks. — It  is  interesting  to  note  that  there  was  no  large  hemorrhage 
j)resent  over  the  cortex  of  the  motor  speech  area  or  the  face  area  involved^ 
there  being  only  a  very  '  *  wet'  *  edematous  cortex  with  congested  suprdcortical 
vessels.  This  would  tend  to  confirm  the  belief  tliat  a  localized  cortical  edema 
w^as  the  cause  of  the  speech  impairment  and  of  the  weakness  of  the  right  side 
of  the  face,  so  that,  as  soon  as  a  decompression  was  performed  and  proper 
drainage  instituted  for  this  ''pent  up"  cerebrospinal  fluid,  the  condition 
quickly  disappeared  and  an  excellent  recovery  was  obtained — there  being 
no  definite  organic  lesion  which  would  produce  a  permanent  impairmenL 
If  there  had  been  a  fracture  through  the  left  petrous  bone  so  that  the  cerebro- 
spinal  fill  id  could  have  escaped  through  this  line  of  fracture  and  through 
a  torn  tympanic  membrane  out  into  the  external  auditory  canal,  then  this 
patient  would  have  had  an  excellent  chance  of  ''decompressing**  himself 
and  thus  the  risk  of  an  operation  would  have  been  avoided. 

The  condition  of  pure  motor  aphasia  is  a  most  infrequent  one  and  yet  this 
patient  at  the  examiuatinn  before  operation  apy>Cijred  to  have  it,  in  that 
when  conscious,  he  was  able  to  uiulerstand  both  spoken  and  written 
words,  and  could  write  w^ords  and  answers  in  his  own  language  (Polish) > 
but  he  WHS  unable  to  speak  either  spontaneously  or  by  repeating  words 
either  in  EngHsIi  or  Polish:  there  was  no  apraxia.  That  is,  in  the  case  of 
a  box  of  matcbcs  he  was  able  to  write  ''matches/'  upon  being  asked  what 
they  were ;  he  was  able  to  pick  up  a  match  from  a  number  of  objects  when 
rec| nested  to  do  so.  and  upon  being  asked  what  they  were  used  for,  he  went 
throuL^i  the  motion  of  striking  a  luatcli,  and  tht'ii  wrote,  *'to  light  the  tire*'; 
viith  bis  eyes  closed,  piiticnt  was  able  to  write  down  afterward  the  names  of 
various  objects  which  had  been  iilaced  in  his  hand,  therefore,  there  was  no 
astereognosis  present.  From  the  other  examinations  also,  it  would  seem  that 
this  patient  had  an  uiiconrplirated  condition  of  motor  aphasia,  so  that  at  the 
operation  of  left  subtemporal  decompression  (his  parents  and  grandparents 
all  l^einjz  right-handed),  a  definite  lesion  and  most  probably  a  hemorrhage 
was  anticipated  in  the  cortex  of  the  posterior  portion  of  the  third  left  frontal 
convolution — Broca's  motor  speech  area;  ojily  an  extreme  edematous  eon- 
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dition  of  this  area  of  the  cortex  was  observed — an  acute  cerebral  edema — 
and  this  observation  was  confirmed  by  the  rapid  subsidence  and  disappear- 
ance of  the  motor  aphasia  following  the  operation  of  decompression 
and  drainage. 

The  right  facial  paralysis  of  the  cortical  type  in  that  the  right  forehead 
muscles  were  not  involved  was  undoubtedly  due  to  the  same  cause — an 
acute  cortical  edema  following  the  injury;  the  almost  immediate  recovery 
from  this  facial  weakness  after  the  operation  of  decompression  and  drainage 
would  also  confirm  the  diagnosis  of  acute  cortical  edema — at  least  of  the  left 
cerebral  cortex.  The  immediate  disappearance  of  the  left  hemiplegia  fol- 
lowing operation,  when  only  a  **wet"  edematous  cortex  was  revealed  at 
operation,  would  tend  to  confirm  the  opinion  that  localized  cerebral  edema — 
or  rather  cerebral  edema  more  acute  in  one  portion  of  the  brain  than 
in  another — i»  a  definite  factor  and  possibly  the  only  factor  in  some 
patients  in  producing  a  definite  paralysis;  repeated  lumbar  punctures  to 
improve  the  condition  of  this  patient  would  have  been  very  interesting 
and  instructive. 

Case  55. — ^Acute  severe  brain  injury ;  signs  of  high  intracranial  pressure 
due  to  cerebral  edema.  Left  subtemporal  decompression  and  drainage. 
Excellent  recovery. 

No.  564. — Florence.    Fourteen  years.    White.    School.    U.  S. 

Admitted  May  2, 1916,  Polyclinic  Hospital. 

Operation  May  3,  1916 — 90  hours  after  injury.  Left  subtemporal 
decompression  and  drainage. 

Discharged  May  17,  1916 — 14  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — Three  days  ago  while  patient  was  playing  in  the  street^ 
a  brick  fell  a  distance  of  4  stories,  striking  her  upon  the  head ;  immediate  loss 
of  consciousness  and  she  did  not  become  semiconscious  until  2  hours  later; 
very  dizzy  but  still  able  to  walk  home ;  since  then,  patient  has  had  severe  con- 
tinuous headache  and  dizziness ;  brought  to  the  hospital  in  an  automobile. 

Examination  upon  admission  (70  hours  after  injury). — Temperature, 
99.6°;  pulse,  70;  respiration,  20;  blood-pressure,  124.  Well-developed  and 
nourished.  Conscious,  but  rather  drowsy  and  complains  of  severe  frontal 
and  occipital  headache ;  keeps  her  eyes  closed  and  feels  less  dizzy  by  doing  so. 
No  bleeding  from  nose,  mouth  or  ears.  A  large  hematoma — the  size  of  an 
egg,  over  the  posterior  portion  of  the  left  parietal  bone.  Pupils  equal  and 
react  normally.  Reflexes  very  active  but  otherwise  negative.  Fundi :  retinal 
veins  engorged  and  tortuous  in  places  obscured  by  edema ;  papilledema  of 
2  diopters — both  optic  disks  being  entiroly  obscured  by  the  edema — that  is, 
almost  to  the  degree  of  ** choked  disks."  Lumbar  puncture — clear  cerebro- 
spinal fluid  under  high  pressure  (approximately  20  mm.).  X-ray  (Doctor 
W.  H.  Stewart) — ** shows  a  sagittal  fracture  extending  posteriorly  downward 
into  the  occipital  bone;  then  forward  on  the  right  side  into  the  posterior 
fossa,  running  anteriorly  into  the  base  back  of  the  mastoid  cells.'' 

Treatment. — An  immediate  left  subtemporal  decompression  advised  to 
lessen  the  intracranial  pressure  in  tin*  belief  that  a  medullary  compression 
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might  be  avoided;  the  ophthalmoscopic  examination  revealing  praetiealh* 
a  *' choked  disk'*  in  each  fundus  was  very  impressive  and  removed  this 

patient  immediately  from  that  large  group  of  patients  in  whom  the  expect- 
ant palliative  treatment  is  sufficieut  Consent  for  the  operatiou  was  not 
obtained  until  following  day. 

Operation  {90  hours  after  injury).^ — Left  subtemporal  decompression; 
exploratory  scalp  incision  of  hematoma.  Usual  incision,  bone  removal  and 
no  complications.  Dura  exceedingly  tense ;  upon  incising  it,  slightly  straw- 
colored  cerebrospiiuil  fluid  spurted  to  a  height  of  1  foot,  striking  the  operator 
in  the  eye;  upon  enlarging  the  dural  opening,  a  very  **wet''  edeniatoi^ 
cortex  tended  to  protrude,  but  owing  to  the  rapid  loss  of  much  cerebrospinal 
fluid  (slightly  straw-colored),  the  cortex  did  not  rupture  and  its  tension 
^oon  lessened  so  that  it  was  pulsating  at  the  end  of  the  operation.  No  cor- 
tical heniorrhage  or  laceration  ascertained.  Usual  closure  with  2  rubber 
tissue  drains  inserted.  8mall  vertical  scalp  incision  now  made  over  the 
hematoma;  a  small  subcutaneous  blood-clot  evacuated,  but  upon  retraction 
no  fracture  of  the  underlying  bone  revealed;  incision  loosely  sutured  with 
one  drain  of  rubber  tissue  inserted.    Duration,  60  minutes. 

Post 'Operative  Notes. — Uneventful  operative  recovery ;  patient  was  eon 
jscious  and  rational  within  24  hours  and  did  not  complain  of  headache  except 
for  soreness  at  the  site  of  operation  ■  pulse  ascended  to  86,  and  at  the  end  of 
48  hours  the  nasal  lialves  only  of  l>oth  optic  disks  were  blurred.  Both 
iiicisions  healed  per  primfim. 

Ejoniination  at  discharge  (18  days  after  injury  and  14  days  after 
operation). — Temperature,  36.8° ;  pulse,  82;  respiration,  24;  blood -pressure, 
126.  No  complaints.  Dcccunpression  area  bulges  slightly  beyond  the  flush  of 
seiilp  ;  normal  pulsation.  Hearing  negative  ;  otoscopic  examination  negative. 
I'upils  er|ual  and  react  normally.  Reflexes  active  but  otherwise  negative. 
F N ml i— retinal  veins  enlarged  ;  upper  nasal  sector  of  margins  of  both  optic 
disks  blurred  and  indi^^hnct  from  edema. 

Ej'iuiumtfroH  ^Sejitember  20,  1917^ — 16  months  after  injury). — No  com- 
irlniuts;  patient  nas  able  to  retiu'u  to  school  4  montlis  after  the  injury  and 
has  In^'u  perfectly  well.  DeL-ompressiun  area  slightly  depressed  and  pulsates 
nornuilly.     Reflexes  active  but  otherwise  negative.     Fundi  negative. 

Lust  Ejaiiii'uafion  (August  22,  UHS — -27  months  after  injury). — No 
cciriiplaints ;  patiejit  has  been  working  this  svinuner  as  a  salesgirl.  Decom- 
pri'ssion  ar^a  depressed  and  pulsates  normally.  Keflexes  negative. 
Fundi  negative. 

iitmarks. —  It  is  rare  f<u*  a  patient  witli  an  acute  brain  injury  to  have 
a  ]>a(vi]lr(l<Mua  t(j  the  extmit  of  **c}joked  disks"  and  yet  with  so  few  signs  of 
nn  iiM'reastd  intracranial  pressure  as  this  patient;  tire  headache  was  severe 
Uu\  ihi^rt'  were  practically  no  signs  of  a  medullary  compression  which  might 
bf  exjircted  in  an  acute  intracranial  condition  having  so  high  an  increased 
juvssnn'  as  h»  |n"uduce  a  pa[jilletlt>ma  (d'  2  diopters  and  to  register  approxi- 
ninti'ly  20  mm,  ^d'  pressure  at  lumbar  inincture.  It  seems  to  be,  bovve%'er, 
merely  another  illustration  nf  the  facility  with  which  high  intracranial 
tUTSsurp  in  children  is  withstood,  and  conversely  the  great  difficulty  for 
increased  intracranial  pressure  to  produce  the  signs  of  medullary  compres- 
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siou,  however  mild,  in  children  around  the  age  of  12  years  and  younger; 
not  only  can  these  patients  withstand  safely  a  higher  intracranial  pressure 
than  can  adults  but  their  powers  of  natural  absorptioon,  are  much,  greater, 
and  therefore  the  treatment  of  these  patients  from  an  operative  standpoint 
can  be  much  more  conservative  than  that  of  adults  where  the  danger  of  high 
intracranial  pressure  in  acute  conditions  is  most  grave. 

The  presence  of  a  small  amount  of  blood  in  the  cerebrospinal  fluid  in  this 
patient  was  of  such  little  quantity  that  it  could  not  in  itself  have  produced, 
I  believe,  any  imtoward  symptoms  or  signs,  so  that  the  intracranial  pressure 
was  due  almost  entirely  to  an  excess  of  the  cerebrospinal  fluid  producing 
this  so-called  ** cerebral  edema.*' 

The  hematoma  over  the  posterior  portion  of  the  left  parietal  bone  was 
incised  in  order  to  ascertain  the  presence  or  not  of  an  underlying  fracture 
of  the  bone ;  if  depressed,  then  it  could  be  elevated  or  removed,  and  if  merely 
a  linear  fracture  was  present  then  the  hematoma  could  be  evacuated  and 
drained,  and  thus  the  danger  of  an  infection  of  the  hematoma  extending 
do^\-nward  through  the  line  of  fracture  and  producing  a  meningitis  and  its 
complications  of  brain  abscess,  etc.,  could  be  thus  avoided.  No  fracture  of 
the  underlying  bone  being  ascertained,  however,  the  hematoma  itself  was 
merely  evacuated,  drained  and  healing  per  prima  m  resulted.  The  skin 
overlying  the  hematoma  was  rather  bruised  and  contused,  and  these  are 
jubt  the  cases  where  an  underlying  hematoma  becomes  infected  verj'  easily, 
and  if  there  is  present  an  underlying  fracture  of  the  skull  and  the  infected 
hematoma  is  not  drained  early,  most  serious  consequences  intracranially  may 
occur.  If  it  is  definitely  known  that  there  is  no  underlying  fracture  of  the 
vault,  then  in  certain  selected  patients  the  hematoma  may  be  aspirated 
through  a  ** clean''  area  and  thus  the  danger  of  an  infection  of  the  hematoma 
is  also  lessened.  I  have  had  several  patients  die  from  an  infection  of  a  sim- 
ple hematoma  of  the  scalp  with  and,  in  one  case,  without  a  fracture  of 
the  underlying  vault,  and  this  disastrous  result  is  most  impressive. 

The  rontgenograms  of  this  patient  show  a  fracture  of  the  skull  in  a  most 
dangerous  part  of  the  skull — extending  subtentorially  and  near  the  foramen 
magnum  and  across  the  lateral  sinus.  The  danger  of  an  acute  medullary 
compression  with  its  resulting  medullary  edema  is  very  great  in  this  type 
of  cranial  injury,  and  especially  in  adults ;  children  are  not  so  susceptible  to 
an  acute  medullary  compression  and  therefore  the  prognosis,  with  and  with- 
out operation,  upon  children  is  usually  much  better  than  in  the  older  patients. 

Case  56. — ^Acute  severe  brain  injury ;  marked  signs  of  high  intracranial 
pressure  due  to  cerebral  edema.  Right  subtemporal  decompression  and 
drainage.    Recovery. 

No.  587. — David.    Twenty-six  years.    White.    Single.    Taxi-driver.  U.  S. 

Admitted  May  24, 1916,  Polyclinic  Hospital. 

Operation  June  12,  1916 — 18  days  after  injury.  Right  subtemporal 
decompression  and  drainage. 

Discharged  June  24,  1916 — 12  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  driving  his  taxicab,  patient  was  struck  by  an 

19 
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automobile;  immediate  Ions  of  consciousness;  brought  to  the  hospital  in 
the  automobile. 

Ejcq  mi  nation  upon  admission  (35  minutes  after  injury), — Tempera- 
ture, 98.4";  pulse,  92;  respiration,  18;  blood-pressure,  138.  Unconscious, 
but  can  be  aroused  by  tirni  supraorbital  pressure.  Lar^je  hematoma  over  the 
rigrht  occipital  area.  Xo  bleedintj  from  nose,  mouth  f^r  ears;  no  orbital 
nor  mastoid  eediymoses.  Pupils  sli.ditly  enhiri^^ed  but  reaet  nonnally. 
Reflexes  present  and  equal;  no  Bahinski.  Fundi  negative.  Lnmi)ar  punc- 
ture— clear  cerebrospinal  fluid  under  very  slightly  increased  intracranial 
pressure  (approximately  10  mm.). 

Treatment. -^^xpQQtRnt  palliative;  only  a  mild  degree  of  shock  is  present 
and  at  this  time,  the  patient  was  considered  as  having  the  condition  of  cere- 
bral concussion  and  the  pro^niosis  was  prood.  Within  20  hours  patient  became 
sufficiently  conscious  to  be  able  to  talk  rationally;  he  remained,  however,  in  a 
very  apathetic,  drowsy  condition— sleeping  most  of  the  time  and  without 
marked  sifrns  of  hiffh  intracranial  pressure  for  a  period  of  2  weeks;  no  abnor- 
mality of  tlic  reflexes  noted.  Fundi  showed  signs  of  mikl  intracranial  pres- 
sure, altiiough  at  2  different  lumbar  punctures  the  cerebrospinal  fluid  w^as  not 
under  high  intracranial  pressure;  the  pulse,  however,  bad  descended  to  60 
and  had  remained  thereabouts  during  the  2  weeks.  Patient  did  not  show  a 
marked  improvement  during  this  period  and  remained  in  a  drowsy  lethargic 
eonditinn — neither  improving  nor  becoming  markedly  worse  iintil  June  11, 
li>lti  (17  days  after  admission),  when  the  patient  became  definitely  worse  and 
the  signs  of  a  marked  increase  of  intracranial  pressure  appeared. 
^  Ejnminnilon  (17  days  after  admission). — Temperature,  99.2°  ;  pulse,  58; 
respiration,  16:  bhuKd-pressure,  140.  Very  stuporous  but  can  be  aroused 
by  firm  supraorbital  pressure.  Fnpils  etpuil  but  react  rather  sluggishly. 
Reflexes — patellar  present  ajni  erpial ;  no  Kabiiiski  nor  ankle  cloiuis;  abdom- 
inal reflexes  eipud  but  rather  depressed.  Fundi  (Doctor  J.  A.  Kearney) — 
''retinal  veins  very  mucli  enlarged;  both  optic  disks  completely  obscured 
by  edema — the  chnation  <if  tissue  being  2  diojiters  phis;  fundi  about  disks 
hemorrhagic  and  vessels  buricil  in  the  nvw  tissue  formation."  Lumbar 
punchirc^ — clear  cerebrospinal  fluitl  umler  high  intracranial  pressure  (ap- 
proximately 22  nun.  I  :  Wassermaiin  test  negative. 

Treat nunt. — An  immediate  right  sidttemporal  decompression  now  ad- 
vised to  lessen  this  sodden  increase  (jf  the  intracranial  pressure;  consent, 
however,  for  the  operation  was  not  fiblained  until  20  hours  later. 

Operation  (18  days  after  injury  and  admission  K — Right  subtemporal 
decompression:  usual  vertiral  ineisinn,  l)nne  remnved  nud  no  complications. 
Dura  thickened,  tense  and  very  vaseuhir;  u]n>u  incising  it,  clear  cerebro- 
tpinal  fluid  welled  out,  aufl  upon  enlarging  tlie  dnial  nficning  a  very  ^^wet*' 
•dematous  cortex  protrinIc{l,  but  did  not  rupture  owing  to  the  rapid  escape 
•lalarge  cpiantity  of  eerchrospinal  fluid.  Tortex  showed  throughout  many 
tate  hemorrhages— beijig  very  siiuilar  to  tlie  cross  section  of  spleen  ; 
tifeiressels  m  the  sulci  there  was  a  suhararlumid  thickening  and  whitish 
I  though  due  to  the  rnganixatidu  rd"  a  fcnuu'r  subarachnoid 
The  cortical  tension  was  so  high  at  the  very  beginning  of  the 
*tW  lower  margin  of  the  tliird  temporal  et^nvohition  ruptured 
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for  a  distance  of  one-half  inch.  Brain  pulsated  normally  at  end  of  operation. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  55  minutes. 

Post-operative  Notes. — Within  24  hours  after  operation,  patient  became 
more  conscious  and  rational  than  at  any  time  following  the  injury ;  the  pulse, 
however,  remained  .between  60  and  66  for  a  period  of  5  days  and  then 
ascended  to  70 ;  decompression  area  bulged  very  tensely  for  5  days,  and  as 
it  lessened  its  protrusion,  the  fundi  cleared  so  that  the  temporal  margins 
of  both  optic  disks  became  visible. 

Examination  at  discharge  (30  days  after  admission  and  12  days  after 
operation). — Temperature,  99°;  pulse,  70;  respiration,  18;  blood-pressure, 
134.  Rational  and  yet  a  definite  mental  retardation — both  in  thinking  and 
talking.  No  complaints,  except  **I  want  to  sleep  all  the  time.''  Decom- 
pression wound  bulges  slightly  beyond  the  flush  of  scalp ;  pulsation  normal. 
Pupils  equal  and  react  normally.  Reflexes  present  and  equal  and  no  abnor- 
mality. Fundi  (Doctor  J.  A.  Kearney) — ''nasal  margins  of  both  optic  disks 
not  clear ;  surrounding  retinae  rather  congested  and  suffused ;  retinal  vessels 
possibly  a  little  enlarged." 

Treatment. — Patient  insisted  upon  going  home ;  his  relatives  were  advised 
to  keep  him  at  home  and  as  quietly  as  possible. 

Examination  (April  20,  1917 — 11  months  after  injury). — Patient  has 
made  an  unexpected  and  unusually  good  recovery.  No  complaints  and  works 
daily,  driving  a  hansom-cab;  is  becoming,  howeyer,  more  and  more  alcoholic 
with  marked  tremor  of  both  hands.  Apparent  retardation  of  speech, 
although  his  mother  states  the  patient  was  always  a  little  "slow"  and  not  so 
''quick"  as  her  other  sons.  Pupils  equal  and  react  normally.  Reflexes 
present  and  equal.  Fundi  rather  congested  and  suffused  throughout  entire 
retinaj,  but  no  obscuration  of  details  of  optic  disks.  Decompression  area 
slightly  depressed  and  pulsates  normally. 

Last  Examination  (August  4,  1918 — 26  months  after  injury). — No  com- 
plaints referable  to  head  injury;  patient,  however,  is  in  his  usual  condition 
of  mild  intoxication,  but  always  able  to  perform  his  work  as  a  driver 
without  accident.  Decompression  area  only  slightly  depressed  and  pul- 
sates normally.  Reflexes  negative.  Fundi  still  rather  congested  and  suf- 
fused, but  no  blurring  of  the  details  of  o])tie  disks.  Urine  examination — 
small  trace  of  albumen  with  an  occasional  hyaline  and  granular  cast. 

Remarks. — The  condition  of  this  patient  was  a  most  puzzling  one  in  that, 
at  operation  almost  3  weeks  after  the  injury,  the  signs  of  definite  subarach- 
noid and  even  cortical  punctate  hemorrhages  were  found,  and  yet  it  was 
not  until  17  days  after  the  injury  that  the  signs  of  a  high  increase  of  intra- 
cranial pressure  appeared;  undoubtedly,  it  was  a  case  of  delayed  cerebral 
edema  superimposed  upon  the  condition  of  subarachnoid,  and  cortical 
punctate  hemorrhages — the  latter  in  themselves  not  being  of  suflficiently 
large  amount  to  produce  signs  of  a  marked  increase  of  the  intracranial 
pressure.  Undoubtedly  there  are  many  similar  latent  cerebral  conditions 
with  hemorrhage  following  head  injuries  which  are  not  recognized  but 
are  considered  to  be  merely  conditions  of  cerebral  edema,  and  theii  when 
the  patient  does  not  make  such  a  good  recovery  as  would  be  expected 
from  a  condition  of  simple  cerebral  concussion,  then  the  condition  is  con- 
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sidered  one  of  post-traiimatie  neurosis  and  so  labelled.  If  this  patient  had 
been  in  better  physii^al  condition  at  the  time  of  the  injury  (particularly  in 
regard  to  alcoholism  and  his  general  resistance),  he  might  have  been  able 
himself  to  have  '* taken  eare  of"  the  intraeranial  condition  by  means  of 
simple  absorption,  and  thus  have  prevented  the  onset  of  an  acute  cerebral 
edema  which  was  the  imniediate  cause  of  the  high  intracranial  pressure  and 
thus  lenderini?  a  deeompression  imperative  to  avoid  a  marked  medullary 
eoinpre&sion  and  possibly  medullary  edema.  In  patients  having  similar 
conditions,  naturally  no  operation  can  be  advised  unless  there  are  definite 
signs  of  an  increased  intracranial  pressure;  it  might  be  argued  that  a 
decompression  with  drainage  w^ould  aid  in  the  natural  absorption  of  the 
subarachnoid  hemorrba^'e  and  possibly  the  cortical  punctate  hemorrhages, 
and  yet  this  condition  cannot  be  with  certainty  dia|:riiosed,  and  if  there  is 
no  increased  pressure  naturally  a  decompression  cannot  be  advised  ;  I  believe 
thai  the  great  majority  of  these  patients  having  similar  conditions  make 
excellent  recoveries  without  any  operation;  if,  how^ever,  the  signs  of  an 
increased  intracranial  prcKsure  do  occur,  then  the  operation  of  decompression 
and  drainage  should  be  immediately  ad%ised.  This  condition  of  latent  cere- 
bral edema  foUowiug  brain  injuries  occurs  most  frequently  in  alcoholics, 
and  it  is  the  cause  of  the  high  mortality  of  brain  injuries  in  this  type  of 
patient — the  acute  cerebral  edema  occurring  earlier  in  most  of  the  patients 
than  in  this  case.  Tliis  patient  is  also  interesting  in  that  the  cerebrospinal 
fluid  removed  by  huiibar  i>nucture  was  clear  each  time,  and  yet  there  was 
present  intracranially  sul)arachnoid  bleeding;  this  observation  tends  to  con- 
firm the  experimental  work  of  Doctor  Xorjnan  Sharpe  regarding  the  direction 
of  the  flow  of  the  cerebrosiuual  fluid  whirh  flows  up  from  the  fourth  ven- 
tricle over  tlic  e(»rtex  first  rather  than  from  the  ventricle  down  into  the  spinal 
canal ;  if,  however,  the  supracortical  hemorrhage  is  of  large  amount  then  the 
blood  appears  in  the  spinal  cerebrospinal  fluid  without  difficulty. 

Cask  57.- — Aeute  severe  brain  injury;  marked  signs  of  extreme  intra- 
cranial pn-ssiire  due  to  a  high  and  increasing  cerebral  edema.  Bilateral 
(leeornjircsNion  ajul  drainage.    Excellent  rccovcn\ 

No.  IbO.— Whiter.    Thirty-two  years,    White!    Married.    Reporter.  U.  S. 

Admitted  May  (5,  11)14,  Pulyclinic  Ilospitah  Referred  by  Doctor 
pT.  a.  Bod  inc. 

Operations  May  9,  1014—3  days  after  injury.  Bilateral  decompression 
and  drainage. 

Discharged  May  If),  1914—10  days  after  operations, 

F (f  ri t  fj  If  h  t'si o rtf  n e ga t  i \'e . 

Pr r.s' fjftdl  h  is  t  o rtj  1 1 r *ra  t  i  vc . 

Fresent  Illness.— V^luh  crossing  the  street,  patient  was  struck  by  an 
automobile;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  ambulance. 

Ejamination  upofi  admission  (50  minutes  after  injury). — Tempera- 
ture, ^lA'^  ;  pulse,  144;  respiration,  6  ( T)  ;  blood-pressure,  104.  Well-devel- 
oped and  nourished.  Unconscious  and  in  condition  of  extffflle  shoek — cold, 
clammy  skin,  irregidar  weak  pulse  and  respiration  scarcely  perceptible.  No 
bleeding  from  nose,  mouth  or  ears.     No  examination  other  than  this  was 
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made  on  account  of  the  severity  of  the  shot'k,  although  it  was  noted  that 
the  pupils  were  widely  dilated  and  did  not  react;  patient  was  eonsid- 
ered  moribund. 

Treatment. — Vigorous  anti-shoek  measures  instituted:  patient  imme- 
diatel}'  placed  in  a  warm  bed  (blankets  hav in |y^  been  themselves  warmed),  hot- 
water  bottles  distributed  as  follows — 2  bottles  for  feet,  one  for  each  side  of 
ehest  under  arm-pit,  one  upon  abdomen  with  palms  of  both  hands  restint? 
upon  it  and  one  between  the  thighs;  6  ounces  of  hot  black  coffee  per  rectum 
and  repeated  everj^  2  hours  for  4  times  and  then  hot  rectal  saline  every  4  hours 
substituted;  absolute  quiet.  After  6  hours,  patient  improved  in  his  yreneral 
condition  and  the  shock  became  less  marked — pulse  descended  and  became 
more  regular  and  full,  respiration  became  more  perceptible  and  regular; 
patient  became  semiconscious  and  restless. 

Examination  (72  hours  after  admission). — Temperature,  100"';  pulse, 
56;   respiration,    18;   blood- 

pr^ksure,    146.     Pat  t  e  n  t    ^^^  ^^^^1^^^^^  H 

conscious  hut  confnsi^d  men- 
tally;  the  pidsehas  gradually 
descended  to  56.  No  bleed- 
ing from  the  ears ;  no  mastoid 
eceiiymoses.  Pnpils — 1  e  f  t 
larrfcr  than  ri^ht  and  redacts 
sluggishly  to  light.  Reflexes  : 
patellar — right  greater  than 
left ;  no  ankle  clonus  but 
right  Babinski ;  abdominal 
reflexes — right  depressed  but 
still  can  be  elicited.  Fundi 
— retinal  veins  dilated*  tor- 
tuous and  buried  in  the  ede- 
matous retina^,  especially 
about  the  disks:  both  optic 
disks  entirely  obscured  by 
edema  and  there  is  a  papill- 
edema of  2  diopters — that  is,  an  edematous  swelling  of  the  optic  disks 
equalling  the  first  stage  of  '* choked  disks."  Lumbar  puncture — bloody 
cerebrospinal  flnid  under  high  intracranial  pressure  (22  mm.).  X-ray 
(Doctor  A.  J.  Quimby) — **definite  oblirpipline  of  fracture  extending  down- 
ward from  right  parietal  bone  into  right  s^juamons  bone"  (Fig,  82). 

Treat  me  nf. — An  immediate  left  subtemporal  decompression  advised  in 
the  hope  tlnit  it  might  pre%Tnt  the  onset  of  severe  mcilulhiry  compression. 

First  Operation  (May  9, 1914 — 74  hours  after  admission).— Left  subtem- 
poral decompression  r  usual  vertical  incision,  l>one  removed  and  no  cmnpli- 
cations.  Dura  exceedingly  tense  and  bulging  ;  upon  incising  it,  clear  cerebro- 
spinal fluid  spurted  to  a  height  of  1  foot  and  upon  enlarging  the  dura!  open- 
ing, the  bulging  temporo-sphenoidal  k^be  tended  to  protnide  and  portions  of 
it  did  '*ooze  out" — especially  from  its  lower  half;  upper  portion  of  temporal 
lobe  ^*as  also  lacerated  by  this  herniation  ;  no  free  subdural  l>lood  observed 


Fio.  82.— Indt'tiniti-  linear  fmctiin-  of  the  riftht  vauH  eKt&ndlrijj; 
into  the  i<quHrit'ina  purtion  of  the  riKht  tt'riiporal  hnne.  The 
eattrenie  iiitnirrariiiHl  prtaadrp  dm?  to  rcrfbriil  «>(Iei|nia  alone, 
BUccesarulJy  rtliuvcd  by  a  bilateral  aubti^iijporal  dcetunpre^ssicm. 
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but  mueli  clear  eerebrospinal  fiaid  escaped;  the  cortex  appearetl  "'water- 
ioi^ged, ''  bulged  into  opening  and  did  not  pulsate.  Owing  to  this  high 
cerebral  pressure  which  could  nnt  he  relieved  by  the  one  operation,  a  right 
subtemporal  decompres^sion  was  considered  necessary.  Usual  closure  with 
2  drains  of  rubber  tissue  inserted.  Temporary  sterile  gauze  dressing  applied. 

Second  Operatmiu — Right  subtemporal  decompression:  usual  vertical 
incision,  bone  removed  and  no  complieations ;  much  free  blood  among  the 
fibres  of  the  temporal  muscle  beneath  the  temporal  fascia  and  therefore  a 
fracture  of  the  underlying  bone  was  to  be  expected,  and  it  was  found — being 
an  oblique  line  of  fracture  extending  from  the  right  parietal  bone  downward 
through  the  upper  portion  of  the  underlying  squamous  bone.  Upon  remov- 
ing the  bone,  a  small  extradural  layer  of  blood-elot— one-eighth  inch  in 
thickness — extended  beyorul  the  borders  of  the  decompression  opening  and  it 
was  evacuated.  Dura  very  tense  and  bulging,  and  upon  incising  it,  clear 
cerebrospinal  fluid  again  spurted  but  only  to  a  height  of  4  inches;  upon 
enlarging  the  dural  opening,  the  underlying  cortex  bulged  but  did  not  rup- 
ture; no  lacerations  evident.  Much  clear  cerebrospinal  fluid  escaped,  allow- 
ing the  cortex  to  recede  slightly  and  to  pulsate  almost  normally.  Usual 
closure  with  2  drains  of  rubber  tis.sue.    Duration,  85  minutes. 

Posif -opera five  Noteff. — Patient  became  conscious  12  hours  after  opera- 
tion, pulse  ascended  to  76.  and  although  during  the  following  6  days  patient 
was  slightly  confused  mentally,  irritable  and  restless,  yet  he  made  an  un* 
eventful  recovery  so  that  be  insisted  upon  ''going  home''  10  days  after  the 
(qicration  ;  incisions  healed  prr  primam, 

Eraminntiou  at  discluirge  (13  days  after  admission  and  10  days  after 
operation). — Temperature,  98. 8"" ;  pulse,  SO;  respiration,  20;  blood-pressure, 
128  Patient  says  be  feels  well,  although  **I  have  a  little  pain  in  uxy  fore- 
bead  at  times/'  Some  mental  retardation  evident  though  no  confusion,  and 
patient  is  well  oriented  as  to  time,  place  and  personality.  Loss  of  memory 
for  events  of  day  preeediug  the  injury  (retroamucsia)— as  is  very  common. 
No  aphasia  nor  parajihasia  can  be  elicited  by  the  various  tests.  Both  decom- 
pression areas  bulging:  In-yund  the  tlush  of  scalp,  hut  uormal  pulsation  visible 
autl  fKilpable.  Pupils  eipud  au(l  react  uonually.  Reflexes:  patellar  very 
active — right  possilily  gnsiti^r  lliaii  left;  no  aukh^  clonus  nor  Babiiiski; 
abdominal  reflexes  present  and  eqiiiil.  Fundi — nqinal  veins  enlarged;  nasal 
halves  nf  butli  optic  liisks  obsmrrd  by  tdiiun,  hut  tenijioral  halves  of  disks 
clear  and  distinct. 

Treainuut. — Patienl  iusistr<l  upon  relurning  bouie;  besides  the  general 
hygienic  mcasunvs,  he  was  strongly  advised  to  remain  at  home  quietly  and 
to  attempt  !io  work  for  a  period  of  *1  months,  at  least. 

Exiiminaiion  (4uly  7.  1H14 — 2  months  after  injury). — Temperature^ 
98.S'  ;  pidse,  SO;  resjuratirm.  20;  blo(Kl-pressure,  134.  No  complaints  other 
than  a  '\sort  of  fuluesN  in  the  bead'';  rather  irritable  at  times  and  wants 
to  return  to  work.  Patient  can  now  renunnbrr  some  of  the  events  of  the 
day  preceding  the  aecident  (the  usual  recovery  of  menu>iy  that  occurs  in 
these  patients K  Both  decompression  areas  slightly  depressed;  normal  pul- 
sation.   Eeflexes  active  l>ut  otiicrwise  negative.    Fundi — ^slight  haziness  alon^ 
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the  lower  nasal  sector  of  both  optic  disks  but  the  retinal  veins  are  of 
normal  size. 

Examination  (September  20,  1916 — ^28  months  after  injury). — Except 
that  patient  becomes  more  easily  fatigued  than  formerly  and  then  has  an 
occasional  headache,  he  has  no  complaints;  works  daily  as  a  reporter  and 
is  apparently  very  successful.  Both  decompressions  ** sunken  in";  normal 
pulsation.    Reflexes  active  but  otherwise  negative.    Fundi  negative. 

Last  Examination  (October  4,  1918 — 55  months  after  injury). — No 
complaints.  **  As  strong  as  ever. "  Both  decompression  areas  depressed  and 
their  diameters  have  lessened  owing  to  new  bone  formation  about  the  periph- 
ery; only  slight  pulsation  can  be  palpated.  Reflexes  active  but  otherwise 
negative.     Fundi  ngeative. 

Remarks. — This  patient  has  been  a  most  instructive  case :  the  value  of 
waiting  until  the  signs  of  severe  shock  have  disappeared  before  even  a 
thorough  examination  is  made  and,  by  all  means,  the  inadvisability  of  any 
operation  during  this  period,  are  clearly  illustrated;  this  patient  would 
undoubtedly  have  died  if  an  operation  had  been  attempted  during  the  period 
of  extreme  shock.  The  value  of  a  bilateral  decompression  is  also  illustrated, 
as  it  is  doubtful  if  the  intracranial  pressure  of  this  patient  could  have  been 
suflSciently  relieved  by  a  unilateral  decompression  alone ;  however,  if  it  had 
been  realized  (and  it  can  be  more  accurately  ascertained  now  by  using  the 
spinal  mercurial  manometer)  that  the  intracranial  pressure  was  so  high, 
then  a  right  subtemporal  decompression  (the  patient  being  right-handed) 
would  have  been  advised  first  to  be  followed  by  a  left  subtemporal  decom- 
pression— even  though  the  signs  indicated  (and  they  did  in  this  patient)  a 
more  marked  lesion  of  the  left  hemisphere;  by  performing  a  right  sub- 
temporal decompression  first  in  these  patients,  there  is  less  danger  of  possible 
operative  trauma  producing  its  clinical  signs — the  right  temporo-sphenoidal 
lobe  being  less  highly  developed  in  function  than  the  left  temporo-sphenoidal 
lobe  and  the  contiguous  cortex  in  right-handed  individuals.  Again,  the 
immediate  rise  in  pulse-rate  following  the  operation  and  a  lessening  of 
the  high  intracranial  pressure  illustrate  the  effectiveness  of  the  decom- 
pressions and  also  the  avoidance  of  the  dangerous  medullary  compres- 
sion of  extreme  degree.  It  is  rather  surprising  that  the  fracture  of  the 
skull  did  not  enter  the  nose,  mouth  or  ears ;  if  it  had  there  would  undoubt- 
edly have  been  a  definite  lessening  of  the  intracranial  pressure  by  means  of 
the  escape  of  blood  and  cerebrospinal  fluid  through  these  channels  of  exit. 
It  is  remarkable  that  this  patient  has  not  been  impaired  mentally  and  par- 
ticularly emotionally,  and  patients  of  this  character  of  excellent  recovery 
should  encourage  us  to  avail  ourselves  of  all  means  and  not  to  lessen  or  delay 
our  efforts  in  trying  to  obtain  good  results. 

In  the  treatment  of  shock  following  cranial  injuries,  there  is  possibly 
no  one  measure  so  effective  and  valuable  as  external  warmth  and  heat  applied 
to  the  entire  body  by  means  of  heated  blankets,  hot-water  bottles  and  hot 
rectal  enemata  and  continuous  warm  irrigation.  This  patient  was  consid- 
ered moribund  upon  admission — the  respirations  being  so  shallow  and  im- 
perceptible that  only  6  per  minute  were  registered :  on  the  contrary,  the 
pulse  was  144,  whereas  the  temperature  was  only  97.4  and  the  blood-pres- 
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sure  104 — signs  of  extreme  shock,  and  the  patient  should  be  considered 
only  from  the  standpoint  of  the  condition  of  shock  and  so  treated  ;  if  sur- 
vival occurs,  then  the  assoeiated  cranial  or  bodily  condition  can  be  ascer- 
tained and  treated  aceording:ly. 

It  is  unfortunate  in  thifi  patient,  too,  that  a  lumhar  puncture  with  a 
removal  of  cerebrospinal  fluid  was  not  performed  Just  before  the  dura  was 
opened  at  the  first  operation;  this  procedure  would  possibly  have  prevented 
the  extensive  laceration  of  the  underlying:  cortex  by  lowering  the  intradural 
pressure,  and  the  daurrer  of  performing  a  lumbar  puncture  at  this  time— 
the  dura  heing  opened — is  practically  nil,  there  being  little  or  no  danger 
of  the  medulla  being  forced  down  into  the  foramen  magnum  in  supraten- 
torial  lesions. 

Acute  Severe  Brain  Injuries  AasocuTEO  with  Extreme  Shock  and  No 
Increase  of  the  Intracranial  Pressure;  Natukally,  No  Operation. 
Death  ;  Autopsy. 

If  the  immediate  shock  of  the  cranial  injury  is  severe,  then  the  general 
hi ood -press ore  is  low — even  100  and  beloAv,  so  tliat  it  would  he  very  difficult 
Hiul  practically  impossible  for  a  large  intracranial  hemorrhage  to  occur- 
even  in  the  presence  of  a  large  intracranial  vessel  being  torn  (usually  a 
sinus  or  cortical  vein)  owing  to  this  lowered  blood -pressure  of  shock  ;  that  is, 
the  intracranial  pressure  would  quickly  liccome  hijrher  thmi  this  lowered 
bhH>d-pressurc  ctf  sh<H-k,  so  that  tin  bleeding  intracranially  could  then  occur, 
ntid  no  large  hcnutrrhage  could  result  until  the  general  blood-pressure  is 
raiseti  by  the  survival  of  the  patient  from  this  extreme  condition  of  shock. 
Fortunately,  this  recovery  from  the  shock  results  in  many  patients,  and 
Uy  the  time  it  (h^es  neeur  tlie  ti>rn  intrcicranial  vessel  or  vesnels  have  Ijecome 
tbnnalKised,  so  that,  as  the  general  hlond-prcssure  does  ascend  upon  the 
disiippcarance  of  the  shock,  yet  very  little  intracranial  hemorrhage  results^ 
apparently  Nnture  s  melbod  of  protceting  the  organism. 

These  ]>atieiits,  thrrcfore,  in  the  extreme  eonditinn  of  initial  shock  rarely 
(bselos(*  the  signs  (d'  an  inrreased  tntraerauiHl  pressnre  and  therefore  no 
erauiai  opt^ratitui  nf  dcruniprt*ssion  is  imjicatcd^no  matter  how  badly  the 
skull  may  be  t"nielnretl  nor  hi»w  rertain  approaching  death  may  seem; 
a  eranial  opi^'alion  in  lliis  perinil  (d*  severi*  shoek  takes  away  the  chance  of 
tlii^  patient  tu  recover  frum  the  shnek:  and  if  the  patient  should  recover, 
however,  from  the  opi'nitiiui.  I  hen  he  does  so  in  spite  of  the  operation. 

In  rare  cases,  where  tin:  shnek  iuuuediately  following  the  injury  was 
slight  and  \et  a  large  lutraeraninl  vessel  was  lorn,  then  the  intracranial 
liemorrhngi*  may  be  so  large  that  its  rapid  formation  may  precipitate  an 
extreme  eondiiion  of  shoek  so  timt  within  a  period  of  thirty  minutes  or  an 
bo^ir  and  before  the  patient  reaches  the  hospitaL  the  condition  may  be  one 
of  sneh  exln-uie  sbot-k  even  in  the  presenre  of  a  high  intracranial  pressure 
that  a  erauiai  oprratitvn  to  relieve  the  increased  pressure  would  be  merely 
an  added  slim^k  and  the  death  of  the  patient  would  thus  only  be  hastened. 
During  the  past  live  years,  I  have  operated  upon  a  number  of  these  mori- 
bund patients  < eight  patients  in  alM — in  extn^me  shock  and  in  the  presence 
of  high  increased  intracraniai   pressure,  and  the  percentage  of  r^overy 
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was  25  per  eent.  (two  patients) ;  I  now  feel  that  these  patients  wonld  have 
recovered  from  tlie  extreme  condition  of  shock  without  an  operation  and 
then  later  the  operation  eould  have  been  more  safely  performed — that  is, 
they  recovered  in  spite  of  the  operation;  also,  of  the  six  patients  who  died, 
possibly  two  of  them  and  even  three  niijrht  have  recovered  from  the  severe 
condition  of  sboek  if  an  operation  had  not  been  attempted  at  the  time 
it  was  performed,  and  therefore  the  operation  may  have  been  an  important 
factor  in  their  deaths. 

In  conclusion,  it  can  be  stated  that  no  patient  in  severe  shock  from  a 
cranial  injury  should  be  operated  upon — ^no  matter  how  high  the  intracranial 
pressure  is  or  seems  to  be,  and  that  all  therapeutic  measures  should  be 
directed  toward  the  recovery  of  the  patient  from  the  shock;  if  this  can  be 
accomplished,  then  the  cranial  operation  of  decompression  and  drainage  can 
be  safely  performed.  Naturally,  no  patient,  whether  in  severe  shock  or  not, 
Avho  does  not  exhibit  the  si^s  of  a  hi«:h  intracranial  pressure  should  be  oper- 
ated upon— and  especially  a  so-called  ''decompression'*  performed,  as  this 
operation  presupposes  the  presence  of  an  increased  intracranial  pressure  and 
it  surely  carmot  be  a  decompression  if  there  is  no  increased  pressure  prenent. 
Many  of  the  eatastrophies  of  cranial  surgery  upon  these  patients  have 
resulted  from  the  neglect  and  oversight  of  this  cardinal  principle. 

If  it  is  possible  for  the  patient  to  recover  from  this  severe  condition 
of  shock,  then  it  will  be  observed  that  the  subnormal  temperature,  lowered 
blood-pressure  and  increased  pulse-  and  respirat ion-rates  will  gradvuilly 
change  until  the  temperature  becomes  normal  and  nsnaliy  above  nonnaU 
the  blood-pressnre  rises  and  the  pulse-  and  respiration-rates  decrease  to 
110  and  24  and  below,  respectively;  now,  and  not  until  this  time,  is  the  ideal 
period  for  carefnl  neurological  examinatious  to  be  made  aud  the  intracrauial 
condition  ascertained  as  accurately  as  possible  so  that  it  will  be  known  later 
whether  the  condition  of  the  patient  is  reall\'  improving  or  not,  and  thus  the 
appropriate  treatment  can  be  early  instituted, 

^'1  cute  sever f  h nt i 1 1  t n , / ti ru s  u ' ii h  1  to  itiv re <i^e  of  the  itttntc ra n ia I  p ress n n  ; 
no  operation.    Etirhj  deaih  <lne  fo  estrrme  shock.    AKtopaj/. 

A.  Fracture  of  the  skull  prrsejtt. 

Case  58.— Acute  severe  brain  injury  with  no  signs  of  an  increased  intra- 
cranial pressure  and  in  se%Tre  shock.    No  operation.    Death.    Autopsy. 

No.  97. — Hugh,     Forty-four  years.     White.     Married.     Waiter.     U,  S. 

Admitted  February  7,  1*J14,  1/olyeliuic  Hospital,  Referred  by  Doctor 
Alexander  Lyle. 

Died  February  7,  1914^2  hours  after  admission. 

Fa  m  Uy  h  h  1 0  ry  n  ega  t  i  v  e , 

Personal  hist  or  tj  negative. 

Present  Illness. — ^While  crossing  the  street,  patient  was  struck  by  a  taxi- 
cab;  immediate  loss  of  consciousness;  brought  to  the  hospital  in  the  faxieab. 

Exd  m  in  a  t  ion  u  pon  ad  rn  issi  01 1  ( 1 '»  m  \uu  tt  s  a  ft  e  v  \  n^  1 1  vy  ) . — Te  in  \  >era- 
ture,  98"  ;  pulse,  110 ;  respiration,  30;  blood- pressure,  114,  Profound  uncon- 
scionsness  aud  in  a  severe  condition  uf  shock:  cold,  clammy  skin  with  cold 
perspiration  over  the  entire  body;  pulse  scarcely  perceptible,  while  respira- 
tions very  shallow.     Laceration  of  scalp  over  left  parietal   area.     Slight 
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bleediiii,^  frt)iii  nose  but  not  from  iiirjiith  or  ears  i  nmeh  mastoid  peehymosisL 
Severe  injury  to  chest  with  fracture  dish*cation  of  Mermmi  and  subcutaneous 
emphysema  over  entire  ehe^t  and  in  botli  axil  he.  I'upils  dilated,  left  (mis- 
sibly  larger  than  ri^ht.  Reflexes  all  abolished;  corneal  reflexes  absent. 
Fundi  negative. 

rr^flfj»f«r— Vigorous  shock  measures  instituted,  especially  external  heat 
to  entire  body  by  means  of  warm  blankets  and  hot-water  bags,  hot  enemata 
of  black  coffee,  brandy  subeutaneously  with  atropine  and  strychnia  hypo- 
dennieally.  Edema  of  the  lungs  appeared,  however,  within  one  hour  and 
patient  progressively  became  worse  in  that  the  temperature  descended  to 
97.2  ^  pulse  aseended  to  150  phis  and  respirations  to  40  plus,  while  the 
blood-pressure  fell  to  80  and  below.  Patient  died  2  hours  after  admis- 
sion from  shock. 

AutoihS!/. — Linear  fracture  of  the  vault  of  4  inches  in  length  esLtended 
from  posterior  portion  of  left  parietal  bone  forward  and  obliiiuely  downw^ard 

toward  left  ex te null  orbital  process, 
but  it  did  not  reach  the  base  (Pig.  S3). 
\o  extradural  hemorrhage.  Cerebro- 
spinal fluid  blood-tinged  but  no  intra- 
cranial hemorrhage  nor  cerebral 
laceration  could  be  ascertained — merely 
a  rather  pale  and  anemic  brain  with 
nuieii  cerebrospinal  fluid  at  the  base. 
Vent  ri eles  negtit  i ve. 

I\ettifir}is.—So  treatment  whatever 
afiparently  could  have  caused  the  re- 
eovery    of   this   patient;    these  severe 

Fifj.  R3,-Wuk  lint-ar  frarr^rr-  of  if.fl  vault  f^hi'St  J iijurics  associated  w I t)i  t he  craidal 
in  a  patit'ui  vihn  iliMj  rrnm  siMMk:  there  wtia  no    ;,.t,,..v    nrorhifpd    fl    deo^Fpe   nf  shnek 

and  no  iiitratranitil  bemorrhagt'  wau  aacertamod     ^vhich      COUld     UOt     bc     SUrVUVcd.         THc 
At  Eiitoi)«y.  -..,-. 

clinical  history  of  Kubnonual  tern p em- 
tuie  and  initial  low  blood-pressure,  while  the  pulse  and  respration  were 
never  below  11  n  and  :in,  respectively,  indicate  the  condition  of  true  shock 
and  for  these  pati*^iits  naturally  uo  operation  of  any  severity,  cranial 
or  otherwise,  can  be  eousirlcred,  as  operations  at  this  st4ige  are  merely 
an  ailded  shock:  if,  ho\vcvi4\  the  shock  Cijuld  be  survived  as  indicated 
by  an  increase  in  temperature  and  lilooiI-[ircssure  and  the  lowerin^f  of 
the  pulse-  ajul  respiration-rates,  and,  in  addition,  if  the  signs  of  an  increased 
inti^acranial  pressure  of  marked  dcgrct*  rppear,  then  a  cranial  operation 
for  the  relief  of  the  increased  intracnniial  pressure  may  be  considered— 
such  as  the  sultteuipoi*al  lieeamiorssiou. 

As  the  condition  of  severe  shock  presupposes  a  low  blood-pressure,  it  is 
only  in  %'ery  rare  cases  f»f  cranial  injuries  that  the  signs  of  a  marked  increase 
of  the  intracranial  pressiire  are  to  be  asrertained  during  this  stage  of 
severe  slKkk :  when  the  signs  of  intracranial  pressure  do  appear  in  these 
patients,  it  indicates  the  h'sseninir  of  the  shuek  which  pirrmits  the  bbxHi- 
pressure  to  rise  and  therefore  the  blood  can  be  forced  intracraulaOy  through 
any  tff  the  torn  intracranial  vessels.    It  is  tiuly  when  a  large  intracranial  ves- 
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sel  is  suddenly  torn  as  the  result  of  a  head  injury  that  a  high  increase  of  the 
intracranial  pressure  can  occur  early,  because  these  cases  of  head  injury  are 
all  associated  with  a  high  degree  of  shock.  If  this  patient  had  survived  the 
shock,  it  is  very  probable  that  a  larger  intracranial  hemorrhage  would  have 
occurred  than  was  found  at  autopsy. 

The  relative  unimportance  of  the  fracture  of  the  skull  in  this  patient  is 
clearly  demonstrated  in  that  there  was  no  underlying  hemorrhage  or  cere- 
bral contusion,  and  it  was  just  the  same  as  if  no  fracture  of  the  skull  was 
present.  If  this  fracture,  however,  had  extended  into  the  left  middle  ear 
so  that  the  intracranial  hemorrhage  and  the  cerebrospinal  fluid  could  have 
escaped  through  the  left  ear,  then,  if  this  patient  had  survived  the  condition 
of  shock,  this  line  of  fracture  would  have  been  possibly  a  great  benefit  to  the 
patient  in  permitting  by  means  of  this  drainage  a  lessening  of  the  increased 
intracranial  pressure  and  thus  avoiding  the  necessity  of  a  cranial  decom- 
pression. The  fracture  in  this  patient,  however,  was  neither  a  benefit  nor 
a  harm  to  the  patient. 

Case  59. — Acute  severe  brain  injury  with  no  signs  of  high  intracranial 
pressure  and  in  severe  shock.    No  operation.    Death.    Autopsy. 

No.  148. — Ella.  Twenty-three  years.  White.  Single.  Stenographer.  U.  S. 

Admitted  July  8,  1914,  Polyclinic  Hospital.  Referred  l>y  Doctor 
John  A.  Wyeth. 

Died  July  8,  1914 — 60  minutes  after  admission  and  80  minutes 
after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  alighting  from  a  street  car,  patient  was  knocked 
down  by  an  automobile;  immediate  loss  of  consciousness;  brought  to  the 
hospital  in  the  automobile. 

Examination  upon  admission  (20  minutes  after  injury). — Tempera- 
ture, 97.4°  ;  pulse,  140 ;  respiration,  36 ;  blood-pressure,  90.  Semiconscious 
and  very  restless ;  severe  shock.  Compound  comminuted  fracture  of  left  tibia 
and  left  fibula.  No  laceration  or  contusion  of  the  entire  scalp.  Profuse 
bleeding  from  nose  and  both  ears;  both  mastoid  areas  ecchymotic  and  both 
orbits  swollen  and  ecchj-mosed.  A  discharge  of  cerebrospinal  fluid  from 
the  nose  and  ears  observed.  Urine  obtained  by  catheter  negative.  Pupils 
dilated  but  equal  and  react  sluggishly  to  light.  Reflexes — patellar  increased, 
right  more  than  left;  no  ankle  clonus,  bnt  right  Babinski ;  abdominal 
reflexes  absent.  Fundi — retinal  veins  slightly  enlarged;  nasal  margins  of 
both  optic  disks  not  as  clear  and  distinct  as  temporal  margins.  Lumbar 
puncture — blood-tinged  cerebrospinal  fluid  under  normal  pressure  (ap- 
proximately 7  mm.). 

Treatment. — Vigorous  shock  measures  instituted,  but  patient  became 
progressively  worse  in  that  temi)erature  descended  to  07  %  pulse  bt^came  more 
and  more  rapid  until  it  was  imperceptible  and  the  respiration  could  not 
be  counted,  while  the  blood-pressure  rapidly  lessened  until  death  occurred 
from  the  shock  one  hour  after  admission. 

Autopsy. — Fracture  of  base  extended  through  middle  fossa  and  both 
petrous  bones  into  the  tympanic  cavities,  and  upward  on  the  h^ft  side  of  the 
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vault  to  the  parietal  crest.  Both  orbital  plates  of  sphenoid  bone  also  frac- 
tured (Pig,  M).  Both  tjinpamc  membranes  lacerated  in  their  posterior 
halves.  No  extradural  hemorrhage.  Tip  of  left  temporo-sphenoidal  lobe 
and  anterior  surface  of  both  frontal  lobes  contused  and  lacerated.  Cerebro- 
spinal fluid  blood-tinged  and  an  occasional  punctate  hcmorrhafre  throughout 
the  cortex  of  both  hemispheres,  but  no  extensive  hemorrhagje  intraeranially 
could  be  found.    Ventricles  negative. 

Remarks. — It  was  remarkable  that  there  were  no  external  evidences  upon 
the  head  of  the  area  o*  contact,  anil  yet  the  fracture  throu^'h  the  btuse  was 
most  extensive;  whatever  bleeding  occurred  intracranially  must  have  escaped 
through  the  fracture  into  the  ears,  although  in  the  presence  of  such  a 
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Via.   S4, — KTlfPsiv*'  Hasilar  trnrfiirf^  f^f  the  rrurifllf  and  nn^f^rinr  frwiiLnp  in  n  patient  dyiojEf  of  eztr«i 
iniiial  ehnrk.     No  aptrafinin  wiv^i  pirrfortiiCHl  jis  tlwtf*  vinM  n*4  hv  a  hi^h  jiiinirrtininl  pressure  in  the 
<>f  Brvere  shock;   nny  i'tu'ralinri  wouM  have*  hffti  (mr^'ly  An  ufMe^l  shock  to  the  patient. 

innrki'f]  dejrree  nf  shock,  very  little  lih'edniiJ  con  hi  have  occurred  intracran- 
inlly.  The  iiHTcai^efl  reflexes,  partirularly  upon  the  rijurht  side,  and  especially 
the  rijrlit  Huh  in  ski,  were  tnulmibt^Mlly  diip  tn  the  <rreater  cortical  injury  over 
the  left  hemisphere.  In  the  presence  of  cnrtieal  contusions  and  lacerations 
as  in  this  patient,  if  tlie  shock  conld  have  heen  survived  and  thus  the  blood- 
pressure  he  iner eased,  undniditedly  there  would  have  been  an  extensive  sub- 
dural heTnorrhiii:*^  which  would  heroriip  ^^reatir  *is  the  blood -pressure  became 
higher  and  therefore  the  si^ns  of  an  increased  intracranial  pressure  would 
have  become  more  and  more  evident.  It  is  upon  these  moribund  patients  in 
shock  that,  formerly,  eninial  operations  were  freijuently  performed,  because 
it  seemed,  and  correctly  so,  that  the  patient  was  iroinsr  to  die,  and  yet  any 
cranial  operation  upon  these  patients  takes  away  whatever  chance  the 
patient  has  of  surviviu":  the  shock,  and  if  they  should  survive  both  the  shock 
and  the  added  burden  of  the  operation,  then  they  recover  merely  in  spite 


ACUTE  BRAIN  INJURIES 


of  the  op>eration,  and  naturally  they  would  have  done  so — and  much  n 
easily,  if  the  operation  had  not  been  performed. 

Patients  of  this  eharaeter  in  the  extreme  condition  of  shock  req 
the  most  urgent  treatment  for  the  shock;  as  external  warmth  is  possibb' 
most  important  factor  in  the  treatment  of  tlicse  shock  patients,  it  wouhl  s 
advisable  and  practicable  that  ambnlanees  should  be  equipped  both  \ 
hot  water-bagrs  and  heated  blankets  so  that  these  patients  could  rec 
api>ropriate  treatment  almost  immediately.  (A  small  electric  heater  in 
ambulanee  would  be  sufficient  for  the  bhuikets,)  It  is  the  transfers 
of  the  patient  from  the  street,  sidewalk,  or  the  t3oor,  ami  usimlly  '*chi 
thronjrh,"  and  then  the  ride  to  the  hospital,  especially  in  cold  wcat 
the  cursory  examination  in  the  aeeident-rormi — it  is  these  delays  and 
posures  lie  fore  the  patient  reaches  the  ward  and  appropriate  treatment  1 
lessen  the  patient's  chances  of  recovery,  and  especially  these  patients  hai 
severe  shock. 

It  mi^ht  be  argued  that  patients  of  this  type  would  hav.e  had  a  chanc 
recover  if  the  operution  of  cranial  decompression  had  been  performed  dui 
the  tirst  hour  or  two  after  admission — because  the  patient  died  withoul 
operation  and  therefore  he  mijrht  have  lived  if  an  operation  had  been 
fonneiL  This  arffiiment  can  no  lon^rr  be  used  in  that  we  now  know  tha 
cranial  ojieratinn  should  be  advised  in  these  acnte  eases,  unless  in  the  pi*cs4 
of  a  markeMl  increase  of  the  intracranial  pressure  (excluding  naturally 
cases  of  depressed  fractures  ut'  the  vault)  ;  this  patient  at  no  time  sho 
the  signs  of  an  increased  intracranial  pressure  and  therefore  no  era 
operation,  and  particularly  a  decompression  operation,  was  indi(*atcd. 
<*scape  of  blood  and  cerebrospinal  fluid  from  the  nose  possibly  lessened 
increase  of  the  intracranial  pressure  that  mi^ht  have  been  present. 

The  initial  shock  of  this  patient  was  apparently  not  so  severe  as  in  m 
patients  who  have  survived,  ami  for  this  reason  it  was  believed  that 
patient  would  be  able  to  recover  from  the  shock.    If  the  shock  had  been 
vived  and  therefore  an  increase  of  the  blood-pressure  had  occurred, 
autopsy'  findings  indicated  that  undoubtedly  the  intracranial  pressure  w< 
have  been  markedly  increased  so  that  the  operation  of  crajiial  decompres 
might  have  later  been  necessary.   The  absence,  however,  in  this  patient 
large  intracranial  hemorrhage  is  further  evidence  that  the  condition  of  si 
prevents  a  large  amovnU  of  intracranial  bleeding  which  ordy  occurs  if 
shock  can  be  survived.    When  patients  are  in  a  severe  condition  of  shock, 
ncurolorrieal  examination  should  be  a  most  cui-sory  one,  as  the  entire  atten 
should  be  directed  toward  the  treatment  of  shock,  and  prohuigcd  exam 
tions  cause  the  patient  to  be  exposed,  body  heat  is  lost  which  is  most  ti 
avoided  and  the  patient  is  certainly  not  benefited  as  nothintj  really  cai 
done  for  the  patient  until  the  shock  has  subsided— brain  injury  or 
The  lumbar  puncture,  therefore,  upon  this  patient  was  inadvisable  du 
this  period  of  shock  and  it  should  not  have  been  performed ;  the  observat 
however,  that  the  pressure  of  the  cerebrospinal  fltiid  was  only  7  mm. 
firms  the  opinion  that  in  severe  shot^k  it  is  most  rare  for  a  high  intracra 
pressure  to  be  present  and,  upon  a  physiological  btisis.  practitMH)-  ini. 

The  profuse  discharge  of  cerebrospinal  tlujd. 
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thnni^^h  the  line  of  Iraeture,  as  revealed  at  autopsy,  in  the  cribriform 
portion  of  the  ethmoid  bone  would  have  been  an  excellent  channel  through 
which  an  increased  intracranial  pressure  could  have  been  lessened,  so  that 
the  patient  would  thus  have  ''decompressed'*  himself;  the  dang-er  of  infec- 
tion, however,  through  this  same  line  of  fracture  into  the  nasal  cavity  would 
have  h^en  very  great  indeed — possibly  greater  than  in  similar  fractures 
through  the  middle  ear. 

B,  No  fractitre  of  the  skull  present. 

Case  60. — Acute  severe  hrain  injury  with  no  signs  of  an  increased  intra- 
cranial pressure  but  in  severe  shock.    No  operation.    Death.    Autopsy, 

No.  100. — Arthur.  Twenty-eight  years.  White.  Single,  Butler.  JEogland. 

Admitted  January  9,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Wyeth, 

Died  January  9j  1914 — 1  hour  after  admission  and  95  minutes 
alter  xnjui^\ 

Famibj  history  negative. 

Personal  hist  or  y  negative. 

Presmt  Hhifss. — While  cleaning  a  fourth-storj^  window,  patient  fell  to 
the  pavement  below ;  immediate  loss  of  consciousness ;  brought  to  the  hospital 
in  the  ambulance. 

Ej'ffmiiJtition  upon  admission  (35  minutes  after  injury), — Tempera- 
ture, 97.2°;  pulse,  150  plus;  respiration,  40;  blood-pressure,  82,  Pro- 
found uueonsciousness  and  m  extreme  shoek  ;  moribiuid ;  pulse  imperceptible 
at  times.  Contusion  over  left  eye ;  left  orbit  eceh^iiiosed.  No  bleeding  from 
nose,  mouth  or  ears:  no  mastoit!  cccllymo^;e>5.  Fracture  of  pelvis— com- 
minuted left  ilium.  Piipils  widely  diUitcd  and  do  not  react.  Reflexes  all 
al>sprit.  except  for  sli*rht  cerelind  n^liex.  Fundi  negative.  Abdominal  ex- 
amiuatiou  negative;  catheterizcd  uriiie  net^ative. 

Triatmeni. — Vigrorous  shf>ck  measures  instituted.  Patient  rapidly  be- 
rauie  worse  and  died  iu  a  co!iditicui  of  extreme  shock  one  hour  after  admission. 

The  coroiu^r's  physic iau  (Dctctor  Lehane)  viewed  the  body  at  a  distance 
iii  10  ffM't,  aufi  with  the  aid  of  the  Iiistory,  made  the  diaj^mosis  of  ''fracture 
uf  the  skulF*  and  refused  to  perform  an  autopsy— ''because  the  cause  of 
death  is  evident, "  Permission,  however,  for  the  autopsy  was  later  obtained 
from  the  relatives  and  it  was  aeeordin^ly  iierf<irnuHl. 

Afffopsif, — No  fraeture  of  tlie  skull  en  old  be  found;  no  extradural 
liruKirrliaire.  Blnod-tinj^^ed  ccrebrfispinal  fluid  with  contusion  of  the  anterior 
surface  of  both  temporo-sphenoidal  lobes  and  the  inferior  surface  of  the 
left  frontal  Io!>e  ;  nlher^^  Ise  th^^  bruin  was  u<%njti%*e.  Yrry  little  cerebrospinal 
fluid  in  the  erauial  cavity.    A'eutrieli's  negative. 

h*(m(trks. — This  patient  uiuloiibtetily  died  from  shock  not  only  from 
his  general  hodily  injuries,  particularly  the  fracture  of  the  pelvis,  but  also 
the  severe  heiid  iujnr\'  whieh  ha<!  caused  tlii'  enntiision  of  ureas  of  the  cerebral 
cortex;  no  lar^re  intraeraiiial  hemorrlia^'^e  was  present,  however,  because  the 
lowered  h  loud -pressure  of  shoek  would  not  permit  a  larj^e  amotmt  of  intra- 
cranial bleed intir  in  that  tlie  intraeranial  pressure  was  higher  than  this 
lowered  I >lood- pressure  of  siiock. 

The  illo^dcal  and  medianal  diagutisis  <}f  'M'raetnre  of  the  skull"  as  being 
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the  cause  of  death,  or  even  being  an  important  factor  in  the  causation  of 
death  (if  we  except  those  patients  dying  from  a  meningitis  through  infection 
by  way  of  the  fracture  itself,  or  those  patients  having  large  depressed  frac- 
tures of  the  skull),  can  no  longer  be  used  as  a  satisfactory  explanation  of  the 
cause  of  death  of  patients  following  a  cranial  injury ;  the  fractures  of  bones 
of  the  extremities  and  of  the  trunk  may  be  and  are  important  in  the  treat- 
ment of  these  conditions,  but  it  does  not  necessarily  follow  that  in  brain 
injuries  the  fracture  of  the  skull  is  of  any  great  importance — whether  it  is 
present  or  not.  Considering  brain  injuries  as  being  necessarily  associated 
vrith  fractures  of  the  skull  and  thus  indicating  the  method  of  their  treat- 
ment— this  conception  has  retarded  the  progress  of  the  treatment  of  brain 
injuries  possibly  more  than  any  other  one  factor,  and  the  sooner  we  can 
consider  brain  injuries  independently  of  the  presence  of  a  fracture  of 
the  skull,  and  more  in  relation  to  the  presence  or  not  of  an  increased 
intracranial  pressure,  just  so  much  earlier  will  these  patients  obtain  a  more 
rational  treatment  and  therefore  the  mortality  be  greatly  lowered. 

Case  61. — Acute  severe  brain  injury  with  no  signs  of  increased  intra- 
cranial pressure  and  in  an  extreme  condition  of  shock.  No  operation. 
Death.    Autopsy. 

No.  106. — John.  Thirty-five  years.  White.  Married.  Storekeeper.  U.  S. 

Admitted  January  12,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Bodine. 

Died  January  12,  1914 — 30  minutes  after  admission  and  55  minutes 
after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^Patient  fell  from  a  platform  in  the  subway  and  w^as 
struck  by  a  train ;  immediate  loss  of  consciousness ;  brought  to  the  hospital 
in  the  ambulance. 

Examination  upon  admission  (25  minutes  after  injury). — Tempera- 
ture, 97.2° ;  pulse,  118 ;  respiration,  32 ;  blood-pressure,  106.  Profound 
unconsciousness,  but  became  conscious  for  15  minutes  sufficiently  to  realize 
his  condition  and  then  became  again  unconscious ;  in  severe  shock.  Stellate 
lacerations  of  the  scalp  over  left  frontal  area  and  above  left  eye ;  left  orbital 
ecchymosis.  No  bleeding  from  nose,  mouth  or  ears ;  no  mastoid  ecchymoses. 
Pupils  widely  dilated  and  do  not  react  to  light.  Reflexes  all  absent,  including 
corneal  reflexes.    Fundi  negative. 

Treatment, — ^\^igorous  shock  measures  instituted.  Patient,  however, 
became  progressively  worse — the  pulse-  and  respiration-rates  ascending  to 
150  plus  and  50  plus,  respectively,  until  imperceptible,  while  the  blood-pres- 
sure sank  lower  and  lower  until  it  could  not  be  rejjristered ;  death  occurred  30 
minutes  after  admission.  (The  ambulance  surgeon  stated  that  at  the  time 
the  patient  was  carried  into  the  ambulanee  the  pulse  was  66  while  the  respira- 
tion was  only  8 — that  is,  the  stage  of  acute  medullary  compression ;  this 
observ'ation  could  not  be  confirmed,  however,  by  the  autopsy  findings.) 

Autopsy, —  (Permission  w^as  received  from  relatives  after  the  coroner's 
physician.  Doctor  Weston,  had  refused  to  perforai  an  autopsy  since  "the 
diagnosis  is  evident  from  the  history,"  and,  **the  scalp  wounds  and  the  black 
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fMASlAL   PKf»:i:KK   PKKCIPITATING  AX   ACITE  MfiDOXABT   EdITMA,      Sq 
Ol'fJiATION.     DkaTII:  Al'TOPSY. 

The  aerjte  rnwlullary  edema  occurring  in  these  patients  following  a  cranial 
injury  with  anrl  without  a  fracture  of  the  skull  is  due  to  an  extrane  intra- 
cranial fin'ssure,  eith<'r  of  hemorrhage  or  of  an  excess  ^wi*«w*  of  eerebro- 
Hpinal  fluid  f cerebral  edema;.  This  increase  of  intracranial  pre— ore  maj 
iH'rur  m  rapidly  following  the  cranial  injury-  that  the  ^srmptoma  and  aigna  of 
^Uiyi'V  merge  quickly  into  those  of  medullary  edema — at  timea  apparenilly 
witfiout  passing  through  the  clinical  stages  of  medullary  compreanon — thai 
in,  \\io  subnormal  temperature,  low  blood-pressure  and  increaaed  polae-  and 
H'Hpirat  ion-rates  of  severe  shock  quickly  become  changed,  aa  the  reaolt  of  a 
viTv  <*arly  and  extreme  intracranial  pressure,  to  a  high  temperature^  and 
('Vf'u  higher  pulse-  and  respiration-rates  of  medullary  edema  without  ahow- 
irig  elinieully  the  signs  of  a  preceding  medullary  compreanon — alightlj 
inen*})Ne(|  temperature,  an  ascending  blood-pressure  and  descending  pnlaa- 
imi\  n*Hpi ration-rates  to  60  and  16,  respectively,  and  lower.  Formerly^  many 
of  tliem*  patients  succumbing  to  an  early  medullary  edema  were  believed  to 
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have  died  from  the  eondition  of  extreme  shock  as  the  more  modern 
methods  of  determining  this  increased  intracranial  pressiire  by  means  of  the 
ophthalmoscope  and  the  spinal  mercurial  manometer  were  not  in  common  use, 
and  therefore  the  true  intraeranial  condition  was  overlcmked  ;  these  cases  can 
now  be  easily  ditferentiated  clinically,  and  if  an  autopsy  is  performed  (and 
permission  for  it  should  always  be  ol)tained),  the  diagnosis  of  meduUary 
edema  resulting  from  the  high  intracranial  pressure  can  thus  be  confirmed. 

In  the  patients  who  recover  from  this  shock  of  varjing  degree  and  then 
exhibit  the  signs  of  an  increasing  and  high  intracranial  pressure,  unless  this 
increased  intraeranial  pressure — it  matters  not  whether  due  to  hemorrhage 
or  edema — is  relie%'ed  early  and  thus  the  si^rns  of  raednllary  compression 
are  lessened,  then  the  great  danger  of  a  mednllary  edema  is  to  be  feared; 
for  if  once  the  lowered  pulse-  and  respiration -rates  and  increased  blood- 
pressure  of  medullary  compression  fjuickly  change  to  the  high  and  increasing 
pulse-  and  respiration-rates  and  descending  blood-pressnre  of  medullary 
edema,  then  that  patient  will  die — operation  or  no  operation — within  24^6 
hours.  It  is  of  the  greatest  importance,  therefore,  that  these  patients  should 
be  carefully  and  repeatedly  examined  in  order  to  estimate  accuratel^^  the 
true  intracranial  status  and  especially  in  regard  to  an  increasing  intracranial 
pressure;  if  the  expectant  palliative  method  of  treatment  does  not  prevent 
the  intracranial  pressure  from  increasing,  then  its  early  lowering  by  means 
of  a  subtemporal  decompression  and  drainage,  and  if  necessary,  a  bilateral 
decompression  is  advisable. 

Acute  severe  brain  injuries  associ^fted  with  kitfh  intrticranial  pressure 
precipitating  meduUanj  edema.    No  operation.    Death,    Antopsif. 

A.  Fracture  of  the  skull  present, 

a.  High  intracranial  pressure  dne  to  a  large  intracranial  hemorrhage. 

Case  62. — -Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  subdural  hemorrhage  and  cerebral  edema.  No  operation. 
Medullary  edema  ;  death.     Autopsy. 

No.  140. — ^James,    Fifty -five  years.    Married.    Horse-shoer.     Ireland, 

Admitted  April  2,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S.  Bainbridge. 

Died  April  2, 1914 — 9  hours  after  admission  and  10  hours  after  injury. 

Familij  history  negative. 

Personal  hist  or  ij  negative. 

Present  lUness^^-FaXieni  was  found  lying  upon  the  sidewalk;  uncon- 
sciotis;  brought  to  the  hospital  in  the  ambulance, 

Ejamination  upon  admission  (at  least  one  hour  after  injury). — Tem- 
perature, 102.6'' ;  pulse*  90  \  res])iration,  28;  blood-pressure,  140.  Profound 
nnconseiousness ;  odor  of  alcohol  upon  breath — giving  the  bouse  surgeon  the 
impression  that  patient  was  merely  alcoholic.  Small  hematoma  of  contact 
over  left  occipital  area.  No  bleeding  from  nose,  mouth  or  cars.  Slight  spas- 
ticity of  left  arm  and  left  leg.  Pupils — right  dilated  while  left  pupil  very 
much  contracted  and  no  reaction  to  light.  Reflexes:  patellar — left  greater 
than  right;  suggestive  left  Babinski  but  no  ankle  cloruis:  abdominal  reflexes 
absent.  Fundi — retinal  veins  dilated ;  nasal  halves  of  both  optic  disks 
slightly  blurred,  but  as  there  was  a  profuse  congestion  of  both  retinae,  it  was 
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at  the  time  eonsuiercd  as  being  due  to  chroiiie  aiL'oholism.    No  lumbar  punc- 
ture ]K'rformed  as  it  was  Lainnidered  imiiecessary  (an  \iiifortiniate  mistake). 

Treatment. — Expectant  palliative. 

Examiitatwn  (4  hours  after  admission). ^ — Temperature,  103'  ;  pulse,  60; 
respiration,  16;  bloud-pressure,  140.  General  condition  of  the  patient  prac- 
tieally  the  same  exeept  that  the  pulse-  and  respiration-rates  were  deseendinf 
and  the  sigrns  of  intracranial  pressure  as  registered  upon  the  fundi  were 
increasing'.  Definite  left  mastoid  ecchymosis,  Fhipils — both  dilatt^d  aiu!  *U 
not  react  to  light.  Reflexes:  patellar — both  exaggerated,  right  pt^ssiblj 
more  than  left;  double  Bahin>^ki  and  exhaustible  ankle  clonus;  abdominal 
reflexes  absent.  Fundi — retinal  veins  dilated;  nasal  halves  of  both  optic 
disks  blurred  and  the  temporal  margins  were  obscured  by  edema.  Lum- 
bar puncture — hhKKly  cerebrospiiml  fluid  nnder  increased  pressure 
(approximately  17  mm.). 

Treatnietit, — The  expectant  palliative  treatment  was  eontinued  in  the 
hope  and  belief  that  the  patient  himself  would  be  able  *'to  take  care  of 
this  increased  pressure  and  thus  an  operation  be  avoided.  (The  operation, 
however,  should  have  been  performed  at  this  time  while  the  pulse  was 
descending  and  before  the  lowest  pulse-rate  of  medullary  compression  had 
fK*curred.)  The  patient  eontinued  in  practically  the  same  condition  for  two 
hours  when  he  suddenly  became  worse,  in  that  the  temperature  became 
103.6"  ;  pulse,  100;  respiration,  24;  blood-pressure  130^that  is.  the  pube- 
rate  ascending  ra]udly  while  the  blood-pressure  was  descending — ^the  typical 
signs  of  meflullary  edema.  The  patient  was  hurried  to  the  operating  room 
in  the  mistaken  bi'licf  that  an  immediate  subtemporal  decompression  might 
cause  a  reeovrry  of  life,  hut  the  pulse  ascended  so  rapidly  to  150  plus  while 
the  bh>od-pressure  descended  to  behtw  100  that  the  patient  died  before  the 
operation  could  be  begun. 

Antopsff  (Doctor  i\  A.  Scbidtze). — Large  hematoma  evenly  distributed 
over  entire  right  temjioro-parietal  area.  Line  of  fracture  began  in  the  left 
neeipital  area  (uiulerlyiug  the  prnnt  of  contact)  and  extended  horizontally 
around  the  skull — nn  thi>  h'ft  side  to  the  left  external  orbital  process  and 
on  ihe  right  side  ttt  a  point  one  iueh  abov\*  the  right  external  auditory  canal 
<  Figs.  1^5  and  ^(\).  Suiall  lieniorrhagc  beneath  the  torn  periosteum  of  right 
nibital  jilate,  but  orbital  1>one  itself  intact.  Middle  ears  negative.  No  epi- 
tlural  clot.  Dura  was  intact — men  under  the  line  of  fracture.  Very  large 
subdural  clot  over  tuitin*  right  hemisf>here— about  16  ounces  in  amount  and 
almost  the  size  of  a  small  gra|»e fruit.  Numerons  supracortieal  clots  and 
eortieal  lacerations  of  both  anterior  fronlal  !ohes  and  also  the  tips  of  both 
teuif>nro-sphenoidal  h^bes — more  on  the  vhjht  side;  extensive  lacerations  of 
right  temporal  Inbe.     Xo  sulUfntoriid  liemorrbage.     Ventricles  negative. 

Rfuiarks. — If  this  jiatient  could  have  been  treated  early  by  means  of  a 
right  subtt  iu]wral  det*r>m  press  ion  antl  while  the  pulse-rate  was  descending, 
he  might  have  licen  given  a  dilinite  chance  of  re(*i>very.  The  autopsy  find- 
ings are  most  instructive  in  that  such  a  huge  subdural  hemorrhage  of  almost 
4  iiiehes  in  diameter  ennld  be  ]iresent  in  the  right  parieto-temporal  area,  and 
yet  tbr  lody  lueali/in^'  stL^ns  of  its  ]n*esenee.  beside  the  signs  of  iuereased 
intraeranial  ]UYs^nre  wlurh  were  iw\  marked  nor  extreme,  were  the  slight 
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spasticity  of  the  left  arm  and  left  leg  and  the  increased  reflexes  of  the  left  side 
and  a  suggestive  left  Babinski  at  first,  while  the  left  pupil  was  dilated  in 
the  beginning.  These  findings  merely  illustrate  in  a  small  way  the  great 
difficulty  of  localizing  accurately  small  acute  lesions  of  the  brain  when  not 
situated  in  the  motor  cortex,  and  also  to  emphasize  again  that  it  is  not  so 
important  to  localize  the  lesion  from  an  operative  standpoint  if  an  early 
subtemporal  decompression  is  only  performed  upon  the  side  of  the  hemis- 
phere over  which  the  greater  hemorrhage  has  occurred,  and  also  that,  in  the 
usual  case,  it  is  more  a  question  of  lowering  the  increased  intracranial  pres- 
sure whether  due  to  hemorrhage  or  cerebral  edema;  naturally  in  this 
patient,  who  is,  I  believe,  an  exception,  it  would  have  been  most  important  to 
have  drained  the  hemorrhage  itself,  and  undoubtedly  that  would  have 
been  done  if  the  right  subtemporal  decompression  had  been  performed 
as  planned. 

This  case  also  emphasizes  the  importance  of  examining  these  patients 


FiOB.  85  AND  86. — Tremendous  linear  fracture  extending  horizontally  around  the  posterior  half  of 
the  vault  in  a  patient  developing  an  acute  and  early  edema  of  the  me<Iulla.  due  to  an  extreme  intracranial 
prf»8ure.  A  decompression  operation  performed  during  the  stage  of  medullary  compression  might  have 
offered  this  patient  a  chance  of  recovery. 

early  and  frequently  by  the  most  accurate  methods  now  known  of  determin- 
ing an  increased  intracranial  pressure  by  considering  the  entire  clinical  pic- 
ture of  pulse-  and  respiration-rates,  blood-pressure,  pupillary  ine(|uality 
and — most  important — repeated  ophthalmoscopic  examinntions  of  the  fundi 
and  the  measurement  of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar 
puncture  by  means  of  the  spinal  mercurial  manometer.  Also  to  put  us  upon 
our  guard  that  merely  because  a  patient  has  the  odor  of  alcohol  upon  his 
breath — this  fact  should  not  make  us  fee^  that  the  patient  is  unconscious 
because  drunk,  but  most  careful  examinations  should  be  made  and  the  fact 
borne  in  mind  that  if  there  is  any  cranial  lesion  and  if  the  patient  in  addition 
is  drunk,  then  in  the  presence  of  an  increaesd  intracranial  pressure  not  only 
does  the  alcoholism  tend  to  mask  the  symptoms  and  si^ns  of  the  intracranial 
lesion  but  to  render  the  patient  much  more  susceptible  to  the  onset  of  an 
acute  medullar^''  edema;  and  therefore  this  jjrreat  dniij^fer  should  always  be 
most  carefully  considered.  If  a  lumbar  puncture  had  been  performed  at  the 
time  of  this  patient's  admittance  to  the  hospital,  and  this  is  usually  done 
unless  the  patient  is  in  shock,  and  this  patient  was  )iof  in  shock,  then  the 
presence  of  blood  would  have  been  ascertained  in  the  (crebrospinal  fluid 
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and  this  patient  would  naturally  have  received  much  more  careful  trpnt- 
ment  in  that  the  gravity  of  the  eouditiou  would  have  been  realized  early; 
also,  if  an  early  X-ray  picture  had  been  taken,  the  line  of  fracture  would 
undoubtedly  have  been  revealed  so  that  the  factor  of  alcoholism  would  not 
have  appeared  to  be  such  an  important  one  in  the  case;  it  is  very  probable 
that  the  true  condition  of  this  patieut  would  have  been  earl;-  recogrnizcd  ami 
especially  by  means  of  the  lumbar  puncture  with  a  mea-surement  of  the  pres^- 
sure  of  the  cerebrospinal  fluid,  so  that  a  right  suptemporal  decompression 
might  have  been  sufficient  to  have  obtained  an  excellent  recovery. 

Case  63, — Acute  severe  brain  injury  associated  with  extreme  iutracranial 
pressure  due  to  subdural  hemorrhag^e  and  cerebral  edema.  No  operation. 
Medullary  edema  :  death.    Autopsy. 

No.  138.— Lorenzo.    Forty  yeai*s.    White.    Married,    Ironworker.    Italy. 

Admitted  April  7,  1914,  Polyclinic  Hospital  Referred  by  Doctor 
John  A.  Wyeth. 

Died  April  7,  1914 — 7  hours  after  admission  and  8  hours  after  injury. 

Family  Mstorif  neg:ative. 

Personal  hkiorij  negative. 

Present  Illness, — Patient  was  found  lying  upon  the  sidewalk;  uncon- 
scious; brought  to  the  hospital  in  the  ambulance. 

Ej-aminalioH  upon  admission  (at  least  an  hour  after  injury), — Tem- 
perature, 102.4^  ;  pulse,  150 ;  respiration,  32  •  blood-pressure,  112.  Profound 
uueonsciousness  ^dth  the  patient  in  a  moribund  condition  of  medullary 
edema.  Well -developed  robust  man;  chronic  alcoholism.  Small  hematoma 
over  left  occipital  reg:ion  with  extensive  left  mastoid  ecchjTnosis.  Profuse 
bleeding  from  nose.  Occasional  twitchings  of  both  arms  which  are  slightly 
spastic.  Respiration  irrejrular  htJt  shallow.  Pupils  dilated,  equal  and  do 
not  react  to  light.  Reflexes  all  abolished,  except  corneal  reflex.  Fundi^ 
retinal  veins  dilated :  nasal  halves  of  both  optie  disks  obscured  by  edema. 
Lumbar  punetnre — blmidy  eerebrosi>inal  fluid  under  high  pressure^aeei* 
dentally  spurted  a  distance  of  2  feet  (iipproxiniately  24  mm.) .  Urine — large 
trace  of  albumen  with  many  hyaline  and  granular  easts  and  a  slight  trace 
of  sugar. 

Trealmt  at. — Expe^-tant  ]ialUative.  Tlie  condition  was  considered  one  of 
acute  nnnluUary  ednua.  liut  ]iatirnt  was  carefully  *' watched'*  in  the  forlorn 
hope  that  bis  eondition  might  be  iuji) roved,  Witliin  one  hour  after  admis^ 
sion,  both  fundi  revealed  doubb^  '*ehoked  disks'' — the  left  having  a  swell- 
ing of  4  diojiters  whilt*  tbf  ritrht  was  3  diopters  of  swelling;  retinal  veiu^ 
became  tortuous  and  obscured  by  the  retinal  edema.  Two  hours  after 
admission,  a  doidjle  Babinski  appeared  and  the  hematoma  over  left  occipital 
area  increased  iu  size  until  it  infiltrated  the  entire  posterior  portion  of  the 
scalp  and  the  left  side  of  hearl.  The  pulse  gradually  became  imperceptible, 
edema  of  the  lungs  oreurri'd  and  the  patient  died  7  hours  after  admission. 

Autopstjf  (Doctor  C.  A.  Srbultzel. — Large  subperieranial  hematoma  over 
entire  portion  of  left  side  and  back  of  head.  Main  fracture  extended  trans- 
versely  around  the  (^utire  posterior  iH>rtion  of  the  skull  and  into  both  mastoid 
bones  (Figs.  S7  ami  8S )  ;  another  line  of  fracture  extended  from  the  oeeipital 
protidverauee  forwiinl  in  the  median  line  for  a  distance  of  about  4  inches. 
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Dnra  intact  with  no  extradural  hemorrhage.  Many  subdural  clots,  espe- 
cially over  temporo-sphenoidal  lobes,  and  anterior  surface  of  both  frontal 
lobes.  Extensive  lacerations  of  both  temporo-sphenoidal  lobes,  especially 
right.  Brain  itself  very  swollen  and  edematous  and  typically  **  water- 
logged." No  subtentorial  hemorrhage  nor  evident  direct  compression  of 
the  medulla.  Hemorrhage  in  left  middle  ear,  although  tympanic  membrane 
intact  and  no  fracture  of  left  petrous  bone,  but  the  overlying  periosteum 
was  torn — that  is,  it  is  possible  to  have  a  hemorrhage  into  the  middle  ear 
without  there  necessarily  being  a  fracture  of  the  contiguous  portion  of  the 
petrous  bone. 

Remarks. — It  would  have  been  foolhardy  to  have  advised  an  operation 
upon  this  patient  because  the  signs  of  extreme  medullary  edema  were  already 
present,  and  any  operation,  no  matter  how  slight,  would  have  merely  has- 
tened the  exitus.    Such  patients  are  doomed — operation  or  no  operation. 

The  absence  of  direct  medullary  compression  subtentorially  in  this  patient 


Fioflw  87  AifD  88. — ^TremendouBlv  wide  horisontal  linear  fracture  of  the  posterior  half  of  the  vault  in 
a  patient  whose  extreme  intracranial  pressure  of  subdural  hemorrhage  and  cerebral  edema  had  precipi- 
tated an  acute  medullary  edema  at  the  time  of  his  admission  to  the  hospital.  Expectant  palliative  treat- 
ment in  the  hope  that  a  recovery  might  be  possible;   naturally,  no  operation. 

indicates  that  the  supratentorial  pressure  must  have  been  exceedingly  high 
to  have  produced  the  signs  of  medullary  edema  so  early,  as  the  condition 
of  medullary  edema  was  very  much  advanced,  even  at  the  time  of  admission 
of  the  patient. 

The  presence  of  bilateral  spasticity,  and  particularly  of  both  arras  and 
legs  in  these  patients,  indicates  a  most  serious  intracranial  condition  of 
compression  and  edema  of  the  pyramidal  tracts  in  the  internal  capsule  and 
in  the  medulla  itself,  and  its  existence  asually  indicates  the  condition  of 
medullary  edema  and  an  early  death  of  the  patient.  Each  patient  who  has 
developed  this  condition  of  bilateral  spasticity,  with  or  without  convulsive 
seizures  in  this  series  of  patients,  has  died  from  an  early  medullary  edema; 
this  condition  of  spasticity  frequently  occurs  after  the  onset  of  the  medul- 
lary edema  and  is  merely  another  bad  prognostic  sign. 

The  frequent  laceration  of  either  temporo-sphenoidal  lobe,  and  espe- 
cially their  tips,  is  usually  a  latent  condition,  and  in  no  way,  I  believe, 
complicates  the  prognosis  providing  the  increased  intracranial  pressure  due 
to  the  consequent  hemorrhage  and  cerebral  edema  is  relieved.  The  inferior 
and  anterior  portions  of  both  frontal  lobes  are  similarly  aftee\.eA,\i\\\  wcA,^^ 
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frequently  as  the  anterior  tips  of  the  temporo-spheooidal  lobe.  It  must 
always  be  remembered,  however,  that  it  is  not  these  cerebral  lacerations 
whieh  cause  the  death  of  the  patient,  but  it  is  the  unrelieved  intracranial 
pressure  resultiti^^  from  the  brain  injury;  if  this  intracranial  pressure  is 
lessened  to  within  normal  physiological  limits,  then  these  lacerations  of  the 
so-called  '* silent"  areas  of  the  brain  will  take  eare  of  themselves. 

It  is  rather  unusual  for  the  signs  of  increased  intracranial  pressure  to 
progress  so  rai>idly  as  they  did  in  tliis  patient  during  tlic  stage  of  mcJuOarj- 
edema — particularly  is  this  true  of  the  ophthalmoscopic  finding  in  that 
** choked  disks"  developed  within  one  hour  after  admission  of  the  patient 
to  the  hospital  and  having  a  measurable  swelling  of  4  diopters.  The  sub* 
pericrauiid  hematoma  undoubtedly  enlarg:ed  as  a  result  of  blood  escaping 
thrnu*;h  the  underlying  fracture  of  tlie  vaidt,  but  this  means  of  natural 
deefiin{)ression  was  not  of  sufficient  amount  to  prevent  the  intracranial  pres* 
sure  from  increasing  rapidly. 

Case  64. — -Acute  severe  brain  injury  associated  with  signs  of  hi^h  intra- 
cranial pressure  due  to  subdural  hemorrhage  and  cerebral  edema.  No 
operation.    Medullary  edema;  death.    Autopsy. 

No.  421,— Henry.    Forty-two  years.    White.    Married.    Salesman.    V.  S* 

Admitted  October  27,  1015,  Polyelinie  Hospital 

Died  November  17,  1915 — 21  days  after  admission  and  injury. 

Fa  tail  tj  h  into  rtj  n  ega  t  i  ve . 

Pirsonal  histort/  iii'tralive,  except  for  chronic  alcoholism— becoming  drunk 
at  least  once  a  month. 

Prcftntt  ////ir.s,v.— Patient  was  found  lying  unconscious  at  the  bottom 
of  a  stairway  ;  bnmght  to  the  hospital  in  the  ambulance. 

EjramluaiioH  upon  admission  (at  least  one  h*mr  after  injuiy).^ — Tem- 
perature, 97.4  ;  pulse,  ^)^x  respiration,  24;  blood-pressure,  118.  Poorly 
nnurished;  tineonseious  and  in  severe  shock.  No  bleeding  from  nose  or 
mouth,  but  [Jinfiist*  heniurrha^^t*  from  both  ears;  left  mastoid  eeehymosis. 
Pupils  slightly  eniarijetj  and  du  mit  react  to  light.  Reflexes  all  absent.  No 
o|ditludmoseo]iic  examination  or  lumbar  puncture  performed  on  account 
of  the  severe  shock. 

Tniitmi'ftt. —  Kxp'-^etiint  palliative.  The  pulse  gradually  descended  from 
SS  to  62,  while  the  blood -pressure  increased  to  148  and  the  temperature 
to  100.6  \  ami  they  remained  ]iractieally  iji  this  sinne  ratio  for  the  following 
4  days  when  the  pulse  ascended  to  f>2,  where  it  remained  until  the  consul- 
tation. Piiticut  berame  eonseidiis  on  the  tifth  day  after  admission  and 
apparcntl\'  improvcil  dally.  Two  ilays  ag«\  linwever.  the  patient  became  con- 
fused mentally,  mildly  delirious  and  rapidly  became  worse,  so  that  acute 
<lelirium  tremens  was  suspected. 

Ejnttuntttion  (for  the  first  lime  at  rousultation.  on  November  8,  1915 — - 
12  days  after  admission  l— Temperature.  101.8  ;  pulse,  90;  respiration.  26; 
l>lood-pressure.  124.  Poiirly  nourisluM]  :  extremely  restless  and  continuously 
talking  in  a  mildly  delirious  condition.  Although  patient  had  been  aecus* 
tonitnl  to  thi'  ilaily  use  of  alcohol,  since  outf^riug  the  hospital  patient  had  not 
received  alenhMl  in  any  form.  Definite  n«rht  facial  paralysis  of  cortical 
type  (muscles  nf  ri^dit  forehead  not  l)eing  iuv4>lved)  :  no  weakness  of  right 
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arm  or  of  right  leg.  Otoscopic  examination  of  both  ears — ^both  t^nnpanic 
membranes  lacerated  in  their  posterior  halves.  Pupils — left  dilated,  both 
irregular  and  do  not  respond  to  light.  Reflexes :  patellar  active — right  pos- 
sibly more  active  than  left ;  no  ankle  clonus,  but  tendency  to  right  Babinski ; 
abdominal  reflexes  cannot  be  elicited.  Fundi — retinal  veins  dilated ;  nasal 
halves  of  both  optic  disks  obscured  by  edema — left  more  than  right.  Lum- 
bar puncture — ^bloody  cerebrospinal  fluid  under  high  intracranial  pressure 
(approximately  19  mm.).  During  the  examination,  the  patient  was  contin- 
uously picking  at  the  bed-clothes  (carphologia)  and  looking  anxiously  about 
as  though  in  a  mild  terror.  Diagnosis  was  fracture  of  the  skull  (base) 
with  an  increased  intracranial  pressure  due  to  cerebral  edema  (predisposed 
by  alcoholism)  and  a  possible  intracranial  hemorrhage;  delirium  tremens. 

Treatment, — Owing  to  the  complication  of  chronic  alcoholism  with  the 
signs  of  a  mild  delirium  tremens  appearing,  the  expectant  palliative  treat- 
ment was  considered  advisable — the  patient  to  receive  small  amounts  of 
alcohol  frequently  and  the  general  treatment  of  chronic  alcoholism  with  its 
acute  manifestations  should  be  administered.  In  spite  of  this  treatment, 
however,  the  patient  neither  improved  nor  became  markedly  worse  until 
9  days  after  consultation,  when  the  temperature  suddenly  ascended  to  107 
plus,  pulse  150  plus,  respirations  40  plus,  while  the  blood-pressure  descended 
to  below  80,  so  that  the  patient  consecjuently  died — 9  days  after  consultation 
and  21  days  after  injury. 

Autopsy. — Liver  was  of  the  typical  hobnailed  character.  Kidneys  small 
and  white.  Lungs — entire  right  apex  filled  with  tubercles,  which  were  also 
scattered  throughout  the  upper  portions  of  both  lungs.    Heart  negative. 

Cranial. — Line  of  fracture  extended  from  left  occipital  bone  forward 
and  dowTiward  obliquely  through  left  mastoid  bone  and  then  along  the 
petrous  portion  to  the  sella  turcica ;  no  fracture  of  the  right  petrous  bone 
found  (Figs.  89  and  90).  Left  hemisphere  covered  by  a  thin  layer  of  sub- 
dural blood  while  the  brain  itself  together  with  the  cerebellum  and  the 
medulla  was  very  much  swollen,  edematous  and  *  *  water-logged. ' '  Ventricles 
negative.  No  intracerebral  hemorrhage  or  cortical  laceration  ascertained. 
Pathological  diagnosis:  fracture  of  skull,  subdural  hemorrhage,  cerebral 
edema  due  to  head  injury  associated  with  chronic  alcoholism,  pulmonary 
tuberculosis  and  chronic  nephritis. 

Remarks. — As  the  autopsy  findings  indicate,  this  patient  apparently 
had  little  chance  of  recovering  from  a  severe  brain  injury — operation  or  no 
operation.  It  was  only  within  the  first  4  days  following  the  injury  when  the 
pulse  had  descended  to  62  and  had  remained  there  for  4  days  while  the 
blood-pressure  had  risen  to  148,  and  there  being  present  the  other  signs  of 
an  increased  intracranial  pressure — it  was  only  during  this  period  that 
an  operation  of  subtemporal  decompression  could  have  been  consid- 
ered advisable. 

It  would  seem  that  the  condition  of  chronic  alcoholism  had  been  the 
more  important  factor  in  this  patient  and  that  it  should  have  been  ^/ivm 
more  importance  in  the  treatment.  To  patients  of  middle  age  who  have 
been  accustomed  to  taking  a  daily  amount  of  alcohol  and  then  larger  quanti- 
ties at  irregidarly  frequent  intervals,  the  deprivation  of  their  daily  allow- 
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ance  of  alcohol  is  of  great  importance  to  their  bodily  functions,  and  the 
danger  of  withdrawing  suddenly  their  daily  allowance  is  so  great  for  fear 
of  precipitating  both  physical  and  emotional  disturbances  that  it  is  of  the 
utmost  importance  that  these  patients  receive  small  and  fretpient  doses  of 
alcohol  daily.  Once  the  signs  of  mild  delirium  tremens  occur  in  patients 
having  had  brain  injuries,  then  it  is  usuall}"  too  late  to  prevent  the  progrress 
of  the  condition,  although  in  this  particular  patient,  the  conditions  progressed 
very  slowly  and  it  was  not  until  the  day  of  death  that  hope  was  given  up  of 
the  patient's  recovery.  Repeated  lumbar  punctures  might  have  been  of  great 
value  to  this  patient  in  that  the  shock  of  such  a  procedure  was  praetieally  nil, 
and  after  the  withdrawal  of  cerebrospinal  fluid  from  patients  having'  acute 
'*  wet"  brains  due  to  chronic  alcoholism  and  the  allied  toxic  couditioos,  very 
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FlOH.  S9  A  WD  ftfl. — Kilprifiivp  linpar  rrarturc'  of  left  (Kripital  and  the  petrouB  portion  of  the  left  tempot-ml 
bonee  m  a  pnrieut  dpvph>ijiiirt  uta  arutp  iiifHlunnry  Pflonm  upon  th<»  iwolfth  day  foLIowitig:  the  eranial  injury. 
Bc«id(>  (hf  rraniaJ  injijrv,  it  wa-ijiMOfrt joined  at  aotupsy  that  the  re»i<«tane<r  of  the  patieat  had  been  lowct«d 
by  I  he  effects  of  ehrunic  aJcMhulii^m,  p^Jmontiry  tuberniloaiei  and  '^■hrotiic  ncphritiii. 

frequently  a  marked  improvement  results — oven  if  only  of  temporary  dura- 
tion: in  selected  patients,  daily  re|H'at*"d  Ininbar  punctures  may  be  of  per- 
manent value  to  the  patient  in  Ipsseniurr  the  delirium  and  extreme  restless* 
ness,  and  even  making'  it  possible  for  their  nourishment  to  be  taken  with 
little  or  no  diffixnilty. 

After  the  tirst  4  days  followint,^  the  patient's  admission  to  the  hospital, 
a  subtemporal  decompression  nr  any  operation  of  major  character  would 
have,  in  my  opiuinn.  res\Uted  in  the  earlier  death  of  the  patient,  and  if  any 
operation  at  all  was  to  have  been  performed,  it  should  have  occurred  within 
the  4  days  followinj]:  the  patieiit  s  admission  and  after  the  signs  of  initial 
shock  had  disappeare<l. 

It  was  very  iutercKtin^'  at  the  autopsy  to  elicit  a  fracture  of  the  skull 
only  of  the  left  petrous  bone  and  not  of  the  ri^rht  petrous  bone,  although  the 
right  tympanic  memhnuie  had  been  lacerated  and  a  profuse  discharfre  of 
blood  had  occurred  throug:h  the  opening;  this  observation  ajrain  emphasizes 
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the  point  that  a  mere  laceratioa  of  the  tympanic  membrane  and  discharge 
of  blood  from  the  ear,  and  no  cerebrospinal  flnid  observed,  does  not  pre- 
suppose the  existence  of  a  fracture  of  the  adjacent  bones  of  the  ear — it  is 
only  when  cerebrospinal  fluid  is  observed  in  the  discharge  from  the  ear 
that  a  fracture  of  the  petrous  bone  can  be  said  to  have  occurred.  In  this 
patient,  the  bleeding  from  the  right  ear  undoubtedly  resulted  from  the 
laceration  of  the  right  tympanic  membrane  itself,  but  it  is  difficult  to  con- 
ceive of  the  right  tj-mpanic  membrane  being  lacerated  without  a  fracture  of 
the  adjacent  bones  having  occurred  and  yet  no  such  fracture  could  be 
ascertained  by  most  careful  examination.  Bleeding  into  the  middle  ear  can 
occur  without  a  fracture  being  present  and  the  tympanic  membrane  intact, 
similar  to  orbital  and  subconjunctival  eechymoses  and  no  fracture  of  the 
orbital  bones  being  present ;  there  is  frequently,  however,  a  tear  of  the  sur- 
rounding periosteum  or  of  the  dura  over  the  bones  in  these  patients. 

This  is  another  case  of  direct  medullary  compression  resulting  in  an 
early  medullary  edema  which  occurred  so  rapidly  and  before  the  signs  of 
shock  had  disappeared  that  it  was  impossible  to  perform  an  operation  for 
the  relief  of  the  pressure.  It  has  been  my  experience  that  if  these  early 
patients  with  head  injuries  have  a  lowered  temperature  and  blood- pressure, 
and  yet  the  pulse  is  also  lowered,  then  the  condition  of  direct  medullarj^ 
compression  shoidd  be  considered  as  the  factor  complicating  the  initial 
shock  follo^dng  the  injury.  Naturally,  it  would  be  unwise  during  this  period 
of  shock  to  perform  any  operation  to  relieve  medullary  compression  because 
the  death  of  the  patient  would  result  from  the  adtled  shock  of  the  operation 
itself;  and  if  this  condition  of  shock  merges  directly  into  the  condition 
of  raedullarj^  edema  without  passing  clinically  through  the  stage  of  medul- 
larj"  compression,  then  also  is  an  operation  not  to  be  considered  because 
it  w^ould  be  of  no  value  in  retarding  the  progress  of  medullary  edema 
— In  fact,  it  would  merely  hasten  it.  But  if  the  patient  recovers  from  the 
condition  of  shock  so  that  the  temperature  rises  to  normal  and  above,  and 
the  blood -pressure  ascends  to  over  120,  and  yet  the  pulse  remains  low  and 
there  are  present  the  other  signs  of  an  increased  intracranial  pressure  as 
revealed  by  the  ophthalmoscope  and  the  spinal  mercurial  manometer,  then 
this  is  the  stage  for  the  operation  of  decompression  to  be  performed ;  that  is, 
these  patients  must  be  most  carefully  watched  and  frequently  examined — 
the  pnlse,  respiration  and  blood-pressure  being  taken  every  30  minutes,  and 
as  soon  as  the  shock  disappears,  then  the  use  of  the  spinal  mercurial  mano- 
meter at  lumbar  puncture  and  the  frequent  examination  of  the  fundi  with 
the  ophthalmoscope. 

The  autopsy  findings  are  interesting  in  that  the  early  contraction  to 
pin-point  of  the  left  pupil  and  the  paresis  of  the  right  arm  and  right  face 
were  due  to  the  subdural  hemorrhage  overlying  the  left  cortex,  and  as  the 
hemorrhage  increased  in  size  beyond  the  irritative  stage,  the  left  pupil 
became  dilated  from  the  paralytic  effect  of  a  large  supraconical  and  ipso- 
lateral  hemorrhage ;  a  complete  paralysis  of  the  right  side  of  the  body  was 
not  demonstrated. 

It  is  fortunate  that  a  lumbar  puncture  had  not  removed  much  of  the 
spinal  fluid  at  the  first  examination,  as  it  might  have  been  considered  a 
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factor  in  precipitating  the  acute  medullary  edema,  especially  iu  view  of  the 
autopsy  findiDgs  in  the  snhtentorial  fossa;  the  repeated  lumbar  punctures 
were  performed  after  the  medullary  edema  had  become  advanced. 

b.  High  intracranial  pressnrt^  due  to  cerebral  edema  alone,  and  no  intra- 
cranial hemorrhage  present. 

Case  65. — Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  cerebral  edema.  No  operation.  Medullary  edema; 
death.    Autopsy. 

No.  53:1 — Edward.    Twenty-two  years.    White.     Single.     Clerk,     U.  S. 

Admitted  March  21,  1016,  Polyclinic  Hospital, 

Died  March  21, 1910^3  hours  after  admission  and  3%  hours  after  injur>^ 

FaittUif  hist  or  tj  negative. 

Ferwnal  hutortj  negative.  ,• 

Presfnt  Illness. — While  delivering  a  package  at  the  side  door  of  a  house, 
patient  tripped  over  a  chain,  falling  backward  to  the  ground  upon  his  head; 
no  loss  of  consciousness  but  complained  of  severe  pain  throughout  the  head; 
brought  to  the  hospital  in  the  delivery  wagon. 

Exfimiriafion  upon  admission  (35  minutes  after  injury*). ^Tempera- 
ture, 98°;  pulse,  38;  respiration,  14:  blood-press\ire,  132.  Semiconscious, 
but  became  unconscious  within  30  minutes  after  admission.  No  bleeding 
from  nose,  mouth  or  ears ;  no  mastoid  ecchymoses.  Pupils  equal,  moderately 
eontraeted  and  reacted  to  light  sluggishly.  Reflexes — patellar  moderately 
increased  but  etiual ;  no  atikle  clonus  nor  Babinski;  abdominal  reflexes  were 
equal  but  depressed  (within  one-half  hour  they  could  not  be  elicited). 
Fundi— retinal  veins  sti^htly  enlarged;  both  optic  disks  clear  and  distinct — 
there  being  no  sigfiis  of  an  increased  intracranial  pressure.  Lumbar  punc- 
ture— slightly  blood-tiufred  cerebrospinal  fluid  under  high  intracranial 
pressure  (approximately  18  mm.)  ;  (the  blood  was  apparently  a  contamina- 
tion of  the  puncture  as  it  was  not  mixed  evenly  throughout  the  cerebro- 
spinal  flnirl). 

Trent ment. — Owing  to  the  signs  of  extreme  intracranial  pressure  as 
registered  by  the  very  slow  ptilse-  and  respiration -rate  and  also  at  the  lum- 
bar puncture,  preparations  for  an  immediate  operation  were  made  in  the 
hope  that  a  medullary  edema  would  not  be  precipitated  by  these  signs  of 
high  medullary  compression.  In  the  meantime,  the  patient  was  admitted  to 
the  ward,  head  prcfjared  for  operatiou,  6  ounces  of  hot  black  coffee  adminis- 
tered per  rectum,  camphor  in  oil  (grains  5),  atropine  (grains  l^o)  hypoder- 
mieally,  and  hot  water-bags  and  heated  blankets  applied  to  body ;  16  ounces  of 
urine  were  removed  by  catheter.  The  condition  of  the  patient,  how^ever, 
rapidly  becfmie  worsf>;  the  tcH^pcrature  dMsceoded  to  !)?  (rectal),  the  pulse 
ascended  to  48  within  an  hour  and  to  72  within  an  hour  and  a  half,  and  to  140 
within  2  hours  after  admission,  wliile  the  respiration  increased  correspond- 
ingly up  to  42 :  the  blood -pressure  descended  as  low  as  78.  These  signs  of 
medullary  edema  progressed  so  rapidly  1hat  an  operation  was  not  attempted 
and  the  patient  died  3  hours  after  admission — the  heart  continuing  to  beat 
fully  4  minutes  after  the  respiration  had  ceased. 

The  coroner's  physician,  Doctor  T.  D,  Lehane,  after  hearing  the  history 
and  taking  one  glance  at  the  body  in  Ihe  hospital  morgue,  made  the  diag- 
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nosis  of  ** fracture  of  the  skull  with  intracranial  hemorrhage''  and  refused 
to  perform  an  autopsy ;  there  were  no  external  evidences  of  head  injury 
and  yet  this  learned  consultant  could  make  his  diagnosis  without  even  touch- 
ing the  body — let  alone  performing  an  autopsy.  Fortunately,  however,  the 
parents  of  the  boy  insisted  that  the  cause  of  death  should  be  accurately 
ascertained,  as  even  the  laity  are  becoming  less  and  less  impressed  by  the 
ability  of  doctors,  as  well  as  of  coroner's  physicians,  to  make  *'snap''  diag- 
noses. At  the  urgent  request,  therefore,  of  police  headquarters.  Doctor 
Lehane  did  perform  an  autopsy  the  following  morning  at  the  city  morgue 
to  which  the  body  had  been  taken. 

Autopsy. — Left  temporal  muscle  very  hemorrhagic  and  there  was  found 
a  small  linear  fracture  of  the  underlying  left  squamous  bone  about  4  cm. 
in  length  (Fig.  91).  The  dura  was  not  torn  and  there  was  no  subdural  nor 
cerebral  hemorrhage,  but  the  brain  itself  was  very  much  swollen  and  edem- 
atous— the  typical  *'wet/'  *' water- 
logged'' brain.  Ventricles  nega- 
tive. A  little  cerebrospinal  fluid 
was  slightly  blood-tinged  but  there 
was  not  sufficient  blood  to  cause  an 
increased  intracranial  pressure. 
The  medulla  itself  was  swollen  and 
edematous.  No  other  injuries  to 
the  brain  or  skull  were  demon- 
strable at  autopsy. 

Remarks. — This  case  is  most 
instructive  in  that  it  illustrates 
again  that  an  acute  medullary  com- 
pression and  its  resulting  edema 
can  occur  in  brain  injuries,  even 
in  young  adults,  and  of  sufficient 
degree  to  cause  death  even  in  the 
absence  of  an  intracranial  hemdrrhage.  This  extreme  condition  is  unusual, 
I  believe,  in  young  adults  without  there  being  associated  with  it  an  intra- 
cranial hemorrhage;  it  more  frequently  occurs  in  patients  l>eyond  mid- 
dle age  and  especially  in  those  patients  of  lessened  resistance  due  to  chronic 
alcoholism  and  its  allied  conditions  of  arteriosclerosis  and  nephritis.  If 
the  condition  of  this  patient  could  have  been  retarded  so  that  the  onset  of 
medullary  edema  would  have  been  delayed  for  a  period  of  2  hours  or  more, 
it  is  possible  that  a  subtemporal  decompression,  and  if  necessary,  a  bilateral 
decompression  would  have  suflficed  to  obtain  a  recovery  of  life — especially 
since  the  patient  was  a  youthful  adult  and  apparently  in  good  health  at 
the  time  of  the  injury. 

I  mentioned  the  details  of  the  coroner's  examination  chiefly  for  the 
purpose  of  illustrating  the  difficulties,  at  times,  of  securing  an  official  per- 
mission for  performing  a  post-mortem  examination  upon  these  patients. 
The  reluctance  of  many  of  the  coroner's  physicians  to  perform  an  autopsy 
even  in  doubtful  cases  where  the  dia^rnosis  cannot  be  accurately  determined 
without  such  an  examination,  and  their  apparent  willingness  to  accept  the 
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Fig.  01. — Small  linear  fracture  of  the  squa- 
mou«  portion  of  left  temporal  bone  in  a  patient 
who  Hied  three  and  one-half  hours  after  the  cra- 
nial injury  from  an  acute  medullary  edema,  due 
to  an  extreme  intracranial  presaure  of  cerebral 
edema  alone. 
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history  as  the  most  important  factor  of  the  cause  of  death  in  many  of  thea 
patients  is  most  discouraging  to  the  staff  of  a  hospital  who  are  naturally^ 
more  interested  beyond  the  point  of  knowing  that  the  patient  died.     The  too 
common  diagnosis  of  '*  fracture  of  the  skiiir'  is  by  no  means  a  sufficient 
cause  of  death  in  itself,  and  it  is  this  very  diagnosis  '* fracture  of  the  skull'* 
that  has  retarded  the  development  of  the  rational  treatment  of  brain  injuries 
possibly  more  than  any  other  factor.     There  have  been  notable  exceptions 
among  the  coroner's  staff  of  physicians,  particularly  that  of  Doctor  O.  H. 
8chiiltze,  Doctor  John  ilcAllister  and  of  Doctor  Benjamin  Schwartz,  who 
are  really  interested  in  reachin*!:  the  ''real'*  diagnosis  of  the  pathological 
condition  in  these  patients  and  whose  observations  and  suggestions  have 
been  most  helpful  to  the  attending  physician  and  snrgeon. 

Case  66. — Acute  severe  brain  injnrj-  associated  with  high  intra- 
cranial pressure  due  to  cerebral  edema.  No  operation.  Medullary  edema; 
death.     Autopsy. 

No.  209-^John.    Fifty-seven  years.    White,    ilarried.  Laborer.  Ireland. 

Admitted  June  28,  1915,  Polyclinic  Hospital. 

Died  July  1,  1915^61  hours  after  admission  and  62  honrs  after  injury. 

Ffimilij  histonj  negative. 

Persottal  hisiori/  negative,  e.xeept  for  chronic  alcoholism. 

Present  Illness.— Patient  is  said  to  have  fallen  headforemost  upon  the 
street  curbing  while  intoxicated;  immediate  loss  of  consciousness;  brought 
to  the  hospital  in  the  ambulance. 

Exfj  mi  nation  upon  admission  (55  minutes  after  injury).— Tempera- 
ture, 97.4-  ;  pulse,  90;  respiration,  28;  blood-pressure,  110.  Profound  un- 
consciousness and  in  a  severe  degree  of  shock,  Strong  odor  of  whiskey  upon 
breath  of  patient.  Profuse  VJecding  from  nose  and  both  ears,  but  an  ccchy* 
mosis  only  over  the  left  mastoid  area.  Both  orbits  ecchymosed  with  bilateral 
subeonjimctival  hemorrhages.  Pnpils-^both  dilated,  left  larger  than  right. 
Reflexes — patellar  increased  but  equal ;  no  ankle  clonus  but  double  Babinski ; 
abdominal  reflexes  al>sent.    Fundi  negative. 

Tnaimnii. — ^Expectant  palliative;  vigorous  anti-shock  measures  insti- 
tuted. The  general  condition  of  the  patient  improved  so  that  7  hours  after 
admission  the  pulse  had  descended  to  74»  respirations  to  22,  while  the  blood- 
pressure  luid  ascended  to  12G.  This  improved  condition  did  not  remain 
longer  than  one  hour,  when  the  temperature  quickly  arose  to  104"^,  pulse 
to  122,  resi>irations  to  30,  while  the  blood-pressure  now  descended  to  108, 
Th-j  following  examination  was  made  at  this  time: 

Ex(jmi}(afion  (8  hours  nfter  admission).^— Temperature,  104.4*^;  puke, 
126  ;  respiration,  32  ;  blood-pressure,  104.  Profoiuid  unconsciousness  and  in 
apparent  medullary  collapse.  Bb^eding  from  both  ears  has  ceased;  otoseopic 
examination  reveals  a  laceration  of  posterior  portion  of  left  tympanic  mem- 
brane: although  there  is  blood  in  the  ri^^ht  auditory  canal  no  lacera- 
tion of  the  right  tympanic  membrane  is  visilJe;  left  imistoid  ecchyniosis 
present  but  right  mastoid  area  is  nesrative.  Pupils  widely  dilated  and 
do  not  react  to  light.  Reflexes  all  depressed  but  apparently  equal;  double 
Babinski  still  persists.  Fundi — retinal  veins  enlarged ;  nasal  margins  of 
both  optic  disks  blurred  by  edema.     Lumbar  puncture — clear  cerebrospinal 
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fluid  with  an  occasional  streak  of  blood  under  high  intracranial  pressure 
{ approximately  11)  mra.)» 

Treatment, — The  condition  of  medullary  edema  had  occurred  so  rapidly 
following  the  lessening  of  the  shock  that  at  no  time  were  the  signs  of 
acute  medullary  compression  to  be  ascertained  clinically,  and  therefore  no 
operative  relief  of  the  intracranial  pressure  eoidd  be  offered  in  the  hope 
of  retarding  the  onset  of  an  acute  medullary  edema.  The  patient  was 
treated  expectantly  in  the  forlorn  hope  that  the  signs  of  medullary  edema 
would  disappear,  but  the  general  condition  of  the  patient  progress! %'ely 
became  worse^temperatnrc  reaching  106.8  ',  pulse  146,  respiration  42,  while 
the  blood-pressnre  descended  to  below  86  within  36  hours  after  admission, 
and  the  patient  finally  died  61  hours  after  admission. 

Antopsij  (Doctor  John  McAllister).— Small  linear  fracture  of  5  cm, 
long  in  squamous  portion  of  left  temporal  bone  extending  obliiiuely  down- 
ward into  mastoid  and  petrous  por-  ^ v^^"*"*--^ 

tions  (Fig.  92).    No  extra-  nor  sub-  ^^'""^'^  ^        ^\,^ 

d  u  r  a  I  hemorrhage.     Over  anterior  /  f  \ 

portion   of   left    cerebral    hemiaidiert^  /  ..i.c^'T"'^^/-//^^^  ^  \ 

was  a  very'  thin  film  of  subarachnoid  /Y^L,  j^ /^^^^^^  *     ^''^      f  \l 

hemorrhage^in  all  not  more  than  a  \    t!B  ^^  ^^^^^       "t^Wm 

t^aspoonfuL   Brain  itself  vciy  swollen  Jj   ^^  ^^i(.        ^J\     '  ^^ 

and  '* water-logged''  and  no  punetatt*        v/  ^\^-W^li^^^S^^f,  }   3m^9 
hemorrhages    or    lacerations    in     it ;       LillS^  i    ^/V^A  r  ^'^^r 
medulla  also  bogg\^  and  *'wet/'  Ven-       TTrTrT^f  *  ^/^^d^\^^^^ 
tricles  negative.     Examinntion  of       /    '  Vrw      A  \^ 

heart,  lungs»  liver  and  kidneys  was     y^^^ — -^         uwit op  P*weirw,tfc, 

practically  negative. 

Remarks. — This  ease  is  most  inter-       5""^  ^2— Smaii  linear  fmroirp  of  i^n  ^auit 

•       1  ^"*^    Da*e   in    ii    pRtti*nt    prr^rnmatrtl    parly   mto 

testing    in    that    the    coroner    had    great  t*ip  pondition  af  mulv  rne<lLillnrv   edemii  m   the 

i-n^       li       *  i    *    ■  1  i»  result  of  an  <*xfrciin;  inCraeraninl  preastire  due  to 

dlTTlCUlty  in   aSCertanuntr  the  cause  01  cerebral  edema. 

death — so  much   so  that  during   the 

autopsy  he  frequently  complained  that  a  sufficient  cause  of  death  did  not 
seem  to  be  pi*escnt  since  with  the  exception  of  a  mild  intei*stitial  nephritis, 
hepatic  fibrosis  in  addition  to  a  slight  valvular  cardiac  lesion,  the  findings  at 
autopsy  were  practically  negative — unless  the  *'wet"  edematous  swolkn  con- 
dition of  the  brain  was  the  immediate  cause  of  death  by  means  of  an  acute 
medullary  edema.  This  latter  belief  was  undoubtedly  the  explanation  for  the 
death  of  this  patient  having  a  severe  head  injury  and  upon  aduiissifHi  to  the 
hospital  being  in  the  condition  of  shock  (temperature  subnormal,  pulse  1)0 
and  a  blood-pressure  of  only  110)  :  as  the  shock  lessened,  the  temperature 
ascended  to  101 -,  the  pulse  desccndetl  to  74.  while  the  blood-pressurr  in- 
creased to  126— that  is,  the  signs  of  an  increased  intracranial  pressure  over- 
shadowing those  signs  of  Kho<^k.  However,  the  resistance  of  the  patient 
to  any  increase  of  the  intracranial  pressure  was  so  impaired  that  these  mild 
signs  of  medullary  compression  resulting  Irom  the  increased  intracranial 
pressure  quickly  changed  into  the  signs  of  acute  medullary  edcuia — the  tem- 
perature rising  rapidly  to  104,4 \  pulse  to  126,  while  the  blnod-pressnre 
descended  quickly  tfv  100  and  hnyer.     This  i>atient  did  not  die  from  shock. 
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as  a  marked  increased  intracranial  pressure  is,  in  my  opinion,  impossible  in 
the  preiieitce  of  extreme  shock,  and  this  patient  did  have  a  high  iutracranial 
presHiire  as  accurately  demonstrated  by  the  lumbar  puncture  and,  to  a  lesser 
degree,  by  the  ophthalmoscopic  examination  of  the  fundi^a  less  accurate 
means  of  determining  the  intnuTanial  pres,sure. 

The  fracture  of  the  skull  openinic  into  the  left  auditory  canal  offered 
a  means  of  lessening  the  increased  intracranial  pressure  by  a  sort  of  natural 
decompression ;  in  many  patients,  this  natural  drainage  is  sufficient  to  lower 
the  intraeniiiial  pressure  and  thus  an  operation  is  avoided,  but  in  the 
majority  of  patients  the  outlet  for  the  escape  of  blood  and  cerebrospinal 
fluid  through  the  fracture  in  the  ear  becomes  blocked  early,  and  thus  a 
further  lessening  of  the  pressure  is  not  possible.  The  danger  of  infeetion 
also  through  this  channel  must  always  be  considered,  and  yet  if  no  meddle- 
some cleaning  of  the  external  auditory-  canal  is  attempted  and  merely  a 
sterile  gauze  pad  applied  loosely  to  the  lobe  of  the  ear,  the  risk  of  infection 
h  really  slight, 

B.  Froiture  not  present, 

a.  High  intracranial  pressure  due  to  large  hemorrhage. 
Case  67. — ^Aeute  severe  brain  injury  associated  with  signs  of  high  intra- 
cranial pressure  due  to  large  hemorrhage.     No  operation.    Medidlary  edema ; 
death.    Autopsy, 

No.  15:S. ^Charles.  Fifty-eight  years.  White.  Married,  Steam  fitter. 
Germany. 

Admitted  July  3,  i;il4.  Polyclinic  Tlo^pita].  Keferred  by  Dcjctor 
H.  E.  Brcnnan. 

Died  July  5,  1914 — 30  hours  after  atbnission  and  30^^  hours  after  injury* 
Ftt  m  i!}f  h  isfortf  n egat  i  v( ' . 
Personal  ki^itorff  negative. 

Present  fitness. — Wliili^  riding  upon  an  atitnumbile  truck,  patient  was 
Ihniwn  Ui  the  street  as  tht*  rrsiilt  of  n  n^llisinu  :  momentary  loss  of  conscious- 
ness;  brought  to  tlie  lius[>ital  in  tl(e  autnun>bih\ 

Ejannnntiou  upcui  admission  (25  minutes  after  injury).- — Tempera* 
ture,  9!i4  ;  pulse,  08;  n-spiratitui,  20;  liIootKpressure,  130.  Perfectly  eon- 
scions,  nfthougb  the  patii'ut  dn<\«^  not  rei^al!  the  accident;  no  alcoholism, 
ilultiple  laeeran*»ns  aud  enntusions  of  entire  body.  Fracture  of  right 
hnvt  r  jaw.  Xo  l)leeding  from  n<is!\  nuMUli  or  t*ars;  otoseopic  examination 
iH^gative.  Pupils  eqiuil  and  n'.u^t  uornially.  Reflexes  negative.  Fundi^ — 
retinal  veins  ndarged  :  nasal  nuirgins  nf  inith  nptie  disks  blurred.  Lumbar 
inincture — ^vcry  bluody  ccnTbrnsinnal  fluid  under  inereased  pressure  (ap- 
prnvimately  10  mm,)  :  npnn  allowing  the  et  rebrnspinal  fluid  to  stand,  almost 
50  per  cent,  of  it  was  !>lood. 

rrfrff/»/'?tf.— Expeetant  palliative.  The  intraerauial  pressure  did  not 
seem  to  be  suffieifMrt;y  inM-h  eiKuigli  to  waiTant  an  imnuHliate  operation  of 
decuuipression  iuid  drainage— it  was  b(>ped  that  the  patient  could  '"take 
i*are  of  this  im-reasetl  pressure  and  blood  by  the  natural  means  of  absorp- 
tion. Patient  was  frequeutly  exauiined.  atul  the  general  ennttiticm  improved, 
although  the  pulse  reuiaiaed  iM^twt^en  04  and  OS  aud  the  npbthalmose^jpic 
examinations  reveiilcd  an  inereasitig  intraerauial  pressure  so  that  both  optie 
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disks  were  entirely  obscured  by  edema,  but  no  measurable  swelling  of  the 
disks — that  is,  a  papilledema  of  mild  degree ;  at  this  examination  15  hours 
after  admission,  a  lumbar  puncture  was  performed,  allowing  bloody  cerebro- 
spinal fluid  to  escape  under  high  pressure  (approximately  18  mm.).  As 
there  were  no  localizing  signs,  and  as  the  reflexes  still  remained  negative 
without  a  Babinski  and  as  the  general  condition  of  the  patient  seemed  so 
good  in  that  he  remained  perfectly  conscious  and  did  not  complain  of  severe 
headache,  it  was  considered  advisable  to  watch  him  carefully  and  if  the 
signs  of  high  intracranial  pressure  became  more  marked  and  his  general 
condition  became  worse,  then  the  operation  of  subtemporal  decompression 
and  drainage  would  be  advised.  (We  now  know  that  this  attitude  is  noc 
conservatism  but  rather  one  of  ignorance  and  that  it  would  have  been  and  Is 
always  a  much  safer  procedure  to  perform  the  operation  of  subtemporal 
decompression  and  drainage  early  in  the  presence  of  the  definite  siirns 
of  increased  intracranial  pressure  as  recorded  by  the  ophthalmoscope  and 
the  spinal  mercurial  manometer,  and  that  it  is  not  necessary  to  have  profound 
unconsciousness,  changes  of  reflexes,  so-called  ''localizing''  signs,  a  very  slow 
pulse  with  ChejTie-Stokes  respiration  and  a  high  blood-pressure  in  order 
that  the  operation  of  cranial  decompression  be  advised ;  these  latter  signs 
frequently  do  not  occur  and  very  fre(|uently  when  they  do  occur,  they  appear 
so  late  in  the  progress  of  medullary  compression  that  a  medullary  edema  is 
very  easily  precipitated.) 

Patient  remained  in  practically  the  same  excellent  condition  of  conscious- 
ness with  no  definite  complaints  until  the  morning  of  July  5,  at  one  oVlock, 
when  he  suddenly  awakened  from  a  heavy  sleep,  became  very  noisy  and  irra- 
tional, got  out  of  bed,  stood  up,  and  upon  being  put  into  bed  and  restrained, 
he  became  comatose  within  10  minutes,  his  pulse  ascended  to  148,  while  the 
blood-pressure  dropped  to  below  90;  ophthalmoscopic  examination  revealed 
dilated  retinal  veins  with  both  optic  disks  blurred  to  the  measurable  swelling 
of  2  diopters — that  is,  the  early  stage  of  ''choked  disks.''  Respiration 
stopped  10  minutes  later,  and  although  artificial  respiration  was  performed 
and  the  heart  continued  to  beat  for  6  minutes,  yet  the  patient  died — a 
death  of  typical  medullary  edema. 

Autopsy. — Small  laceration  of  scalp  over  posterior  occipital  area.  No 
fracture  of  the  skull  could  be  found.  No  extradural  hemorrhage.  Large 
subdural  hemorrhage  of  dark  syrupy  cliaracter  and  about  one-fourth  inch  in 
thickness  over  both  cerebral  hemispheres.  Xo  cortical  hemorrhage  nor 
laceration.  Much  free  blood  and  cerebrospinal  fluid  subtentorially  about 
the  medulla.    Ventricles  negative. 

Remarks. — This  patient  naturally  should  have  been  operated  upon — a 
subtemporal  decompression  and  drainage  used,  and  if  necessary,  a  bihiteral 
decompression,  within  15  hours  after  admission,  when  the  signs  of  an  in- 
creased intracranial  pressure  appeared  both  in  the  fundi  and  at  lumbar 
puncture,  rather  than  waiting  for  unconsciousness  and  localizing  signs  or  a 
very  slow  pulse,  Cheyne-Stokes  respiration  and  a  liigh  blood-pressure.  To 
allow  patients  of  this  character  to  attempt  ''to  take  care  of  intracranial 
pres.sure  of  this  severity  is  a  most  risky  procedure — a  far  greater  danger  to 
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the  patient  than  the  operation  of  decompression  performed  under  moden 
conditions  of  asepsis  and  technic. 

It  is  indeed  surprising  that  the  patient,  in  view  of  the  autopsy  finding 
did  not  have  more  signs  of  cortical  irritation  and  even  of  cortieal  eom- 
pression ;  not  only  were  the  reflexes  not  increased  and  no  Babinski  present, 
but  the  pupils  were  of  normal  size  and  of  normal  reaction  to  light,  and  the 
only  sign  of  cortical  irritation  was  possibly  the  extreme  restlessneae  of 
the  patient — although  this  was  not  more  than  is  ordinarily  observed  in 
many  patients. 

Three  hours  before  death,  an  ophthalmoscopic  examination  had  been 
made  and  the  report  of  the  house  surgeon  was  that  a  papilledema  of  oat 
diopter  was  present :  undoubtedly  the  operation  should  have  been  performed 
at  this  late  date,  but  it  was  still,  believed  that  the  patient  would  recover 
without  an  operation — **th3  general  condition  was  so  good,  the  pulse  only 
66,  and  not  even  a  Babinski.'' 

The  absence  of  a  fracture  of  the  skull  merely  emphasizes  the  relative 
unimportance  of  the  fracture  in  patients  having  brain  injuries,  unless  it  is 
remembered  that  the  fracture  frequently  offers  a  means  of  escape  for  blood 
and  cerebrospinal  fluid,  and  thus  a  natural  method  of  lessening  an  increased 
intracranial  pressure  is  afforded  so  that  an  operation  may  be  avoided;  the 
most  severe  cases,  as  this  patient  illustrates,  are  very  frequently  not  even 
dissociated  wdth  a  fracture  of  the  skull. 

b.  High  intracranial  pressure  due  to  cerebral  edema  alone,  and  no  intra- 
cranial hemorrhage  present. 

Case  68. — ^Acute  severe  brain  injury  associated  with  signs  of  high  intra- 
cranial pressure  due  to  cerebral  edema  alone.  No  operation.  Medullary 
edema :  death.    Autopsy. 

No.  965. — Unknown  woman.    About  fifty  years.    White. 

Admitted  March  14,  1918,  Polyclinic  Hospital. 

Died  March  16,  1918 — 12  hours  after  admission. 

Fanriljj  history  not  known. 

Personal  history  not  known. 

Present  Illness, — While  crossing  the  street  in  an  intoxicated  condition, 
patient  was  knocked  down  by  an  automobile ;  immediate  loss  of  conscious- 
ness ;  broujrht  to  the  hospital  in  the  automobile. 

Examination  upon  admission  (20  minutes  after  injury). — Tempera- 
ture, 97.8";  pulse,  50;  respiration,  24;  blood-pressure,  112.  Profound  un- 
consciousness. Well-nourished  and  rather  obese  plethoric  woman  of  about 
50  years  of  age.  Laceration  of  scalp  over  left  frontal  area  of  4  inches  in 
leji^th;  careful  probing  revealed  no  underlying  fracture  or  depression. 
Bleeding  profusely  from  left  ear ;  extensive  left  mastoid  ecchymosis.  Pupils 
equally  dilated  and  do  not  react  to  light.  Reflexes — patellar  exaggerated 
but  apparently  equal;  no  ankle  clonus  nor  Babinski;  abdominal  reflexes 
absent.  Fundi — retinal  v(»ins  enlarged  and  a  general  haziness  of  entire 
retinje  not  limited  to  optic  disks.  Lumbar  pimcture — clear  cerebrospinal 
fluid  under  normal  pressure  (8  mm.). 

Treatment. — Expectant  palliative;  vigorous  anti-shock  measures  insti- 
tuted.    However,  within  2  hours  after  admission  the  temperature  had 
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ascended  to  101  %  while  the  pulse  had  risen  rapidly  to  126,  respiration 
to  36,  wkile  the  blood-pressure  had  decreased  to  104.  The  general  condition 
of  the  patient  rapidly  became  worse  so  that  24  hours  after  admission  the 
temperature  was  105 -,  pulse  142,  respiration  40  and  the  blood-pressure  92. 
Patient  became  markedly  cyanotic  and  the  si^ns  of  pulmonary  edema 
developed,  so  that  rattliniLr  moist  rales  occurred  throughout  both  luiiErs:  in 
spite  of  most  active  stimulative  treatment,  the  condition  of  the  patient 
became  worse  and  she  finally  died  42  hours  after  admission  from  a 
typical  medullary  edema. 

Aiitopsrj. — Multiple  ecchymoses  of  the  scalp,  especially  in  the  left  mas- 
toid area;  no  fracture  of  the  skull  ascertained.  The  cerebral  hemispheres 
were  verj^  **wet'*  and  **water-lnn:ired/'  but  no  prross  subdural  or  intracere- 
bral hemorrhaires  found.  Much  elcar  cerebrospinal  Huiil  suhtciitorially  about 
the  medulla.  Anterior  surface  of  right  frontal  lobe  sliij^htly  contused  with 
an  occasional  punctate  hemorrhage  in  several  places.    Ventricles  uegative, 

Reiiiarks.^Upon  admission,  the  subnormal  temperature  and  low  blood- 
pressure  indicated  a  hijrh  de«:ree  of  shock ;  and  yet,  if  the  oi>htha]moscopie 
examination  (which  was  practically  ne*i:ativc»  or  at  least  did  not  sliow  the 
signs  of  a  hiprh  increased  intracranial  pressure)  and  the  measurement  of 
the  pressure  of  the  cerebrospinal  fluid  at  lumbar  puncture  liy  means  of  the 
spinal  mercurial  manometer  (which  indicated  an  intracrnnial  pressure  of 
only  8  mm.)  had  not  been  practically  nejiative,  it  migbt  have  been  believed 
that  the  general  intracranial  pressure  was  bijirh  and  that  it  was  the  cause 
of  the  lowered  pulse-rate  of  50  in  the  presence  of  severe  shock.  I  do  not 
believe  this  was  the  case,  but  rather  it  was  the  conditifui  of  an  acute  direct 
medullary  compression  itself  in  a  middle-aged  woman  having  chrfuiic 
alcoholism  and  that,  as  the  subsequent  history  of  the  case  ahows^  this  acute 
medullary  compression  chauired  very  rapidly  into  the  condition  of  acute 
medullary  edema  and  therefore  the  early  death  of  the  patient.  It  would 
be  most  rare  for  a  general  intracranial  pressure  to  produce  an  acute  medul- 
larj'  compression  sufficient  to  lower  the  pulse-rate  to  50,  and  yet  there 
not  he  these  signs  of  a  high  intracranial  pressure  as  revealed  by  the  oph- 
thalmoscope, lumbar  puncture  and  to  a  less  accurate  extent  the  blood-pres- 
sure itself.  Besides  it  would  be  most  difficult,  and  T  doubt  if  it  can  happen, 
for  extensive  bleeding  to  occur  intracranially — at  least  to  an  amount  sufficient 
to  increase  the  general  intracranial  pressure  so  that  an  acute  medullary  com- 
pression would  occur — in  the  presence  of  shock  to  the  extent  of  causing  a 
subnormal  temperature  of  07.8°  and  a  blood-pressure  of  only  112, 

A  possible  explanation  that  the  lowered  pulse-rate  of  50  in  this  patient 
did  indicate  high  intracranial  pressure  with  a  medullary  couipression,  com- 
plicated clinically  by  the  signs  of  severe  shock,  and  that  the  lumbar  punc- 
ture did  not  indicate  an  increa.sed  intracranial  pressure  because  the  cerebro- 
spinal fluid  was  blocked  at  the  foramen  magnum  by  the  medullary  compres- 
sion itself,  is,  in  my  opinion,  not  warranted,  chiefly  because  the  ophthalmo- 
scopic examination  of  both  fundi  was  practically  negative. 

I  do  not  believe  that  this  patient  could  have  recovered  under  any  cir- 
cumstances— operation  or  no  operation — because  the  progress  of  the  con- 
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dition  with  the  onset  of  an  acute  medullary  edema  was 
treatment  could  be  of  any  benefit. 

^^  Acute  Severe  Bbain  Injuries  Associated  with  a  Hioj^k 

I  ^H  Pressure  Due  to  Hemorrhage  and  Cerebral  Edema.* 

Decompression.    Death;  Autopst. 

In  this  group  of  patients,  with  and  without  a  fracture  o^ 
operation  of  subtemporal  decompression  was  advised  as  ttM* 
means  of  lowering  the  high  intracranial  pressure  of  hemorrli 
edema  and  thus  affording  the  patient  a  chance  of  recovery ; 
operation,  almost  all  of  these  patients  die  or,  if  an  exceptional  X^^ 
recover  life  under  the  expectant  palliative  treatment,  then  th^.^^ 
never  regain  their  former  good  health  and  normality — both  p-te-^ 
mentally,  and  also  emotionally.  The  risk  of  the  operation  \B  ^ 
pared  with  the  gravity  of  the  condition  of  these  patients.  Wb^^ 
of  severe  initial  shock  disappear,  if  it  is  determined  that  the  ^"^^ 
pressure  is  increasing,  as  is  best  indicated  by  the  ophthalmoscopic  ^ 
manometric  tests  as  well  as  by  the  gradual  descent  of  the  pulse-  dX^ 
tion-rates  and  the  ascent  of  the  blood-pressure,  then  the  conditf^ 
patient  should  be  most  carefully  and  repeatedly  observed  in  the  t^^ 
the  expectant  palliative  treatment  alone  will  suffice  to  prevent  a  hi^ 
cranial  pressure;  but  if  it  is  ascertained  that  the  intracranial  f^ 
continues  to  rise  beyond  the  limits  adequately  treated  by  the  eipectan^ 
tive  method — such  as  an  increased  intracranial  pressure  sufficient  to  Jl 
a  papilledema  or  even  an  edematous  blurring  of  the  nasal  halves  an 
poral  margins  of  the  optic  disks  and  the  pressure  of  the  cerebrospini 
at  lumbar  puncture  registers  a  height  of  16  mm.  and  over,  and  esp 
if  the  pulse-  and  respiration-rates  are  60  and  16  and  lower,  respe( 
then  there  should  be  no  delay  in  advising  an  immediate  subtemporal 
pression  and  drainage,  and  if  at  this  operation  the  increased  intra 
pressure  is  so  high  that  the  bulging  cortex  does  not  pulsate  or  only  i 
so  and  comparatively  little  hemorrhage  and  cerebrospinal  fluid  are  { 

I  owing  to  the  *  Svater-logged  "  swollen  condition  of  the  brain,  then  ai 

;  diate  bilateral  decompression  should  be  advised  and  performed. 

'  j;  The  high  mortality  in  these  patients  is  due  not  only  to  the  extrem 

cranial  condition  but  also,  and  chiefly,  to  a  delayed  lowering  of  the  in 
intracranial  pressure  so  that  the  patient  is  in  a  most  hazardous  cc 
of  severe  medullary  compression  before  the  operation  is  attemp 
allow  these  patients  to  develop  definite  signs  of  medullary  com} 
with  ven^  low  pulse-  and  respiration-rates  of  even  50  and  14  and  lo' 
spectivcly,  and  of  the  Cheyne-Stokes  character  of  rhythmical  irregul 
when  the  onset  of  an  acute  medullary  edema  may  occur  at  any  momi 
therefore  the  end  of  the  patient  within  a  few  hours — in  the  hope  \ 
belief  that  the  patient  can  still  **take  care  of  the  condition,  this  i 
is  a  most  mistaken  one  and  cannot  be  too  strongly  condemned;  m 
there  are  patients,  and  we  have  had  them  in  this  series  of  cases, 
recover  life  from  this  extreme  and  dangerous  condition  of  severe  me 
^ssion  with  the  expectant  palliative  treatment  alone,  but 
'hoyf  thBX  the  percentage  oi  Te^iov^ty  otWt^  ^X'oiikfcS&Vs&^SM 
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nor  became  worse  in  the  next  2  days,  but  then  the  condition  changed  markedly 
as  shown  by  the  following  examination : 

Examination  (44  hours  after  admission).— Temperature,  102'-  ;  pulse,  68; 
respiration  20  j  blood-pressure,  130.  Patient  still  semjconseious — easily 
aroused  but  will  not  spealv.  Large  occipital  hematoma.  Pupils  equal  and  re- 
act normally.  Retiexes:  patellar — left  ^rreater  than  ri^^ht;  no  ankle  eloniis 
nor  Babinski;  abdominal  reflexes  both  depressed  but  equal.  Fundi — 
retinal  veins  dilated;  nasal  halves  of  both  optic  disks  blurred,  Liumbar 
puncture — bloody  cerebrospinal  fiidd  under  high  pressure  (approxi- 
mately IS  mm.). 

TreatiJHnt.^Rig^M  subtemporal  decompression  and  drainage  advised 
immediately  to  le?isen  tlie  increasing,'  intracranial  pressure. 

Opentfioit   (48  hours  after  admissinn). — Ki|^ht  subtemporal  decompr^- 

sion :  usual  vertical  incision, 
bone  removed  and  no  compli- 
cations. Dura  very  tense  and 
extending  down  over  the  up- 
per  third  of  the  operative 
tield  was  an  extradural  hem- 
lUThage,  one-quarter  inch  iti 
thickne.ss:  this  clot  extJ^nded 
u[>ward  beneath  the  parietal 
bone.  Upon  incisiner  the 
(hini,  blootly  eerebn-tspinal 
fluid  spurted  and  upon 
enla raring  the  dund  openinir 
a  very  * '  wet  * '  edematous  cor- 
tex tended  to  protrude  under 
pressure,  but  did  not  rup- 
tnre;  arachnoid  ''sweating" 
was  very  profuse.  On  ac- 
count of  the  high  cerebral 
tension,  a  ventricular  punc- 
ture was  perfonned,  but 
clear  eeivbrospinal  duid  under  normal  j^ressure  escapeiL  In  spite  of  the  loss 
of  a  larire  quantity  of  ecrehros]>inal  Huid  and  free  blood,  yet  the  cerebral 
tension  i-emaim-d  quite  hi^h  and  ouly  slight  cerebral  pulsation  was  visible. 
Tsnal  closure  with  2  drains  of  ruhbiT  tissue  inserted.  Duration,  50  minutes, 
Poai-opfnttire  Nofffi.^-Fiiiwni  did  not  become  conscious  after  operation; 
and  he  became  weaker  and  weaker.  Ten  hours  after  operation  the  tempera- 
ture was  102.4°,  pulse  l-^O,  respiration  44,  and  the  blood-pressure  115— that 
is,  medullar^'  edema  had  occurred,  and  naturally  the  death  of  the  patient — 
24  hours  after  operation.  X-ray  (obtained  post-mortem  by  Doctor  A.  J- 
Quimbyi'—'* reveals  a  wide  linear  fracture  extending  from  the  occipital  pro- 
tuberance into  the  right  mastoid  area;  also  right  decompre^iou  is  shown 
fainth-*  iFip:.  P'^K 

Antopsjj.-rl*i^v^^^'  hematoma  2  inches  in  diameter  beneath  the  periosteum 
over  right  occipital  bone;  several  small  bematomata  in  ri^ht  frontal  regrion. 


f'lQ.  UX — U'iflp  liiirar  frinturp  rif  Uu-  "bursting"  type  of  Unu 
nfthl  hftlf  of  the  iK-cipilal  bone  in  n  piitii'iit  liavjiijt^  a.  hiirh  iritra- 
crnriml  prt^*aur<»t  ^u**  to  extratiural  und  rsubiikiral  hf'iiinrrhuK^. 
Itiuht  s^tibternpf^rfll  decomprestfiun  {iiiil  drfiinjige.     Death  from 
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Fracture  extended  around  the  Iietid  hariznntidly  from  the  occipital  protulM^r- 
ance  into  ri|?lit  mastoid  area  and  aist)  tu  the  left  to  a  point  one-half  inch  above 
the  left  external  auditory  meatus;  this  fracture  was  of  the  typical  '* bursting'' 
type,  being  of  special  interest  in  that  the  line  t)f  fracture  of  the  outer  table  was 
always  very  proniiuent  and  wider  than  the  internal  line  of  fracture  which  was 
even  absent  in  several  places  (Fi^'.  94),  Several  small  lines  of  fracture  radi- 
ated from  this  main  borizontal  fracture.  Left  frontal  lobe  aud  upper  part  of 
left  temporo-sphenoidal  lobe  lacerated  over  an  area  of  2  inches  in  diameter. 
Subdural  hemorrhage  over  left  frontal  lobe.  No  cortical  hemorrhage  nor 
laceration  over  right  side  of  brain.  Ventricles  normal ;  no  basal  hemorrhage. 
The  entire  brain,  however,  was  very  much  swollen  with  edema,  *'water- 
lo^ged/'  and  it  was  this  edema  with  its  resulting  pressure  which  caused 
the  death  of  the  patient  thrrm^rh 
medullary^  compression  and  the  sub- 
set pi  cut  medullary^  edema. 

Remarks. — An  earlier  relief  of 
the  intracranial  pressure  mifrht  have 
alforded  this  patient  a  chance  of  re- 
eoveiy;  the  alcoholism  so  masketl  the 
tnie  intracranial  condition  that  the 
symptoms  and  signs  of  intracranjal 
pressni*e  were  not  obsi^rved  as  bavin jr 
developed  until  44  hours  aftjT  admis- 
sion ;  by  this  time  the  signs  of  medul- 
la r>'  edema  were  aln^ady  present^ 
that  is,  the  pulse  was  rising  rapidly 
from  50  to  GS,  the  respirations  from 
16  to  20,  and  the  blood-pressnn'  was 
falling  from  140  to  130;  within  10 
hours  after  operation,  the  condition 
of  medullar}^  edema  had  so  far  advanceil  that  the  pulse  had  ascended  to 
130,  respiration  to  44  and  the  blood-pressurp  had  fallen^  to  115.  That  is, 
this  patient,  instead  of  being  operated  upon  earlier  in  the  stage  of  medullarj^ 
compression  in  its  milder  fonu.  had  been  allowed  to  advance  so  that 
the  puls<»  had  reached  its  lowest  level  Irefore  the  sijnis  of  high  intra- 
cranial pressure  had  been  determined,  and  when  thry  had  been  ascer- 
tained, then  an  operation  had  been  advi.sed  when  the  signs  of  medullary 
edema  were  present ;  these  patients  almost  invariably  die  once  they  have 
developed  the  definite  signs  of  medulhiry  edi'iim,  and  so  it  happened  in  this 
patient — operation  or  no  operation.  The  mistake  made  in  treating  this 
patient  was  due  to  the  observation  that  there  was  the  odor  of  alcohol  upon 
his  breath,  and  therefore  be  was  considered  an  alcoholic  with  a  bump  on 
his  head  rather  than  a  patient  with  a  possible  brain  injury  having  the  odor 
of  alcohol  upon  his  breath;  alcoholic  intoxication  does  tend  to  mask  the 
symptoms  and  signs  of  an  acute  brain  injin\v,  bnt  if  the  signs  of  intracranial 
pressure,  as  ascertained  by  the  ophthalmoscopic  examination  of  the  fundi 
and  in  the  measurement  of  the  cerebrospirnd  fluici  at  lumbar  pinictnre  by 
means  of  the  spinal  mercurial  manometer  are  present,  then  these  patients 


Fio,  1M. — The  Ipft  port  ion  of  th<?  lioriaontal 
[ineur  frurturt'  ni  the  \HmterioT  hulf  of  the  vniiU, 
Tho  lin*'  of  fjriii-ture  wii*  fhttractcriptir  nf  tho 
"liursfinii"^  type  f4  frfnturc  iti  that  tlii'  uutcf 
laNr  ^as  mare  widely  Hi-pMriilt'd  than  thf  inner 
tjible  atni  frecnjrntly  thf  hiut-r  table  i*aa  t;"t  evta 
fraprurt»fi  at  all  althouKh  the  overly inji  table  waa 
deBnitely  M-parated. 
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should  be  treated  accordingly,  whether  alcoholism  is  a  factor  or  not.  This 
patient,  hovve%^er,  did  uot  show  signs  of  an  increased  intracranial  pressure 
by  the  ophthalmoscopie  examination,  and  therefore  no  hmibar  puncture 
was  performed  upon  admission— the  condition  being  considered  one  rather 
of  intoxication  than  of  brain  injury ;  it  is  now  realized  that  it  is  rare  for 
the  signs  of  increased  intracranial  pressure  to  be  registered  in  the  fundus 
of  the  eye  within  six  hours  after  the  injury,  and  therefore  in  all  doubtfid 
patients,  the  lumbar  puncture  is  a  most  valuable  and  accurate  means  of 
determining  the  exact  increase  of  the  intracranial  pressure,  and  it  should 
alwax  s  be  performed  in  the  absence  of  shock. 

These  '* bursting''  fractures  of  the  vault  are  interesting  in  that  fre- 
quently, as  Dix^tor  0,  IT.  Sehultze  has  mentioned,  it  is  easily  observable 
at  autopsies  that  the  middle  portion  of  the  ** bursting''  line  of  fracture  or 
*' crack''  is  much  wider  than  either  of  the  end  portions,  showing  that  thi* 
fracture  is  really  the  mechanical  result  of  approximating  the  pole  of  contact 
and  its  opposite  pole,  so  that  it  **bursts''  or  ** cracks"  in  its  thinnest  or 
weakest  meridian ;  it  was  true  in  this  patient. 

Case  70.— Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  cerebral  edema  and  subdural  hemorrhage.  Right  subtem- 
poral decompression  and  drainage.    Death,    AntJ^psy. 

No.  852, ^Arthur.    Twenty-eight  years.   White,  Married.  Jockey.  U.  S. 

Admitted  May  4,  1917 — 2  hours  after  injury.  Coney  Island  Hospital, 
Coney  Island,  New  York.  Keferred  by  Doctor  L.  T.  Smith. 

Operation  May  6.  1917—51  hours  after  admission.  Right  subtemporal 
dcconiprcssiou  and  tlraiuag^e. 

Died  May  7,  1917 — 30  hours  after  operation. 

Famihf  hi'storij  nejrative. 

Pcraonal  hist  or  rj  negative. 

Presrnf  Ilhtejis, — While  driving  an  automobile,  the  patient  collided  with 
another  ear  and  was  thrown  hefidlcm^  to  the  street;  immediate  loss  of  con- 
sciousness; brought  to  the  liospital  in  tlu^  ambulance;  upon  admission  the 
pulse  was  52  and  there  was  profuse  bleeding  from  both  ears  and  profoimd 
unconsciousness;  an  immediate  operation  was  advised  and  a  small  trephine 
opening  was  nnide  5  hoins  after  ad  mission  over  the  right  parietal  area,  but 
the  dura  was  not  opened— niendy  a  hyjrodi'nnic  needle  inserted  and  a  small, 
amount  of  bh>oily  cerebrosjiinal  tluid  rem<»ved.  At  the  end  of  the  operation 
the  pidse  was  64,  and  3  hours  later  it  was  10,  and  within  10  hours  after 
admission  tbe  jndse  had  ra]>idly  risen  to  128,  where  it  remained  during  tlw 
next  6  hruirs,  and  tlieu  descended  and  varied  from  112-124  until  the 
following  examination : 

Exrntiinafion  (4^^  hours  after  admission:  in  consultation  with  Doctor 
Smith). — Teniperattirt%  10(),S- ;  puls<\  112;  respiration,  28;  hloi)d- pressure, 
Vliy.  IVo found  i]neoMseii>usness.  Kight  eye  extensively  eeehymostxl  aad 
mntdi  eliittcd  Ijlootl  in  both  auditory  canals,  aiul  there  is  still  a  slight  blood)' 
diseharL^e  from  right  rar;  bogu:y  biluteral  maMoid  ecchymosis.  Pupils — 
right  larger  than  left  Hiid  feaets  to  light  sluggishly.  Reflexes:  patellar— 
left  greater  tluin  righi  :  doublt*  ankle  clonus  and  double  Babinski ;  abdam- 
inal  reflexes  absent.     Fundi — retinal  veins  dilated,  blurred  and  tortuous; 
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both  nasal  and  temporal  halves  of  optic  disks  obscured  by  edema  but  no 
measurable  swelling  to  the  extent  of  one  diopter.  Lumbar  puncture — 
bloody  cerebrospinal  fluid  under  high  intracranial  pressure  (approximately 
17  mm.). 

Treatment, — It  was  a  most  difficult  question  to  decide  whether  a  sub- 
temporal decompression  should  be  advised  at  this  late  period  or  whether 
the  condition  should  be  considered  hopeless  and  no  operation  considered; 
yet  at  the  time,  I  considered  it  a  borderline  case  from  the  operative  stand- 
point and  I  felt  that  an  operation  might  give  the  patient  a  definite  chance  to 
recover  (and  in  this  opinion  I  was  mistaken).  An  immediate  right  sub- 
temporal decompression  was  advised  in  the  hope  that  a  lessening  of  the 
intracranial  pressure  would  permit  the  signs  of  medullary  edema  to  subside 
and  thus  the  recovery  of  the  patient  be  obtained. 

Operation  (51  hours  after  admission). — Right  subtemporal  decompres- 
sion (no  anesthesia  being  necessary) :  usual  vertical  incision,  bone  removed 
and  no  complications ;  lower  branch  of  right  middle  meningeal  artery  bled 
freely  until  successfully  blocked  with  bone  wax.  Dura  very  tense  and  bluish, 
and  upon  incising  it,  dark  bloody  cerebrospinal  fluid  spurted  to  a  height  of 
2  inches;  upon  enlarging  dural  opening,  much  bloody  cerebrospinal  fluid 
welled  out  through  opening,  revealing  a  very ' '  wet, '  *  congested,  swollen  brain 
which  began  to  pulsate  after  the  escape  of  much  cerebrospinal  fluid  and 
free  blood  (it  was  observed  at  this  time  that  the  patient  became  less 
resistant  and  quieter,  breathed  less  irregularly  and  not  so  stertorously,  and 
also  the  pulse  became  better  in  quality  but  did  not  become  less  rapid). 
No  cortical  hemorrhage  or  laceration  visible.  Usual  closure  with  2  drains 
of  rubber  tissue  inserted.    Duration,  50  minutes. 

Post-operative  Notes. — Patient  remained  in  practically  the  same  condi- 
tion as  immediately  before  the  operation,  except  that  the  general  condition 
seemed  improved ;  did  not  become  conscious,  however,  and  neither  did  the 
pulse  nor  respiration  descend,  although  their  character  was  improved ;  after 
24  hours,  however,  the  patient  rapidly  became  worse — temperature  ascended 
to  107°,  pulse  and  respiration  rose  quickly  to  150  and  38,  respectively,  and 
the  patient  died  30  hours  after  operation  and  78  hours  after  injury  from 
the  typical  condition  of  medullary  edema  and  collapse. 

Autopsy, — Fracture  of  base  through  both  middle  fossag  and  both  petrous 
portions  of  temporal  bones;  no  fracture  of  vault  ascertained  (Fig.  95).  No 
extradural  hemorrhage  and  only  a  thin  film  of  subdural  hemorrhage  mixed 
with  cerebrospinal  fluid.  Anterior  portion  of  right  frontal  lobe  con- 
tused but  not  extensively.  Brain  itself  very  edematous  and  much  cerebro- 
spinal fluid  subdurally.  No  cortical  punctate  hemorrhages  or  lacera- 
tions ascertained. 

Remarks. — This  patient  would  have  had  an  excellent  chance  to  recover 
if  a  subtemporal  decompression  had  been  performed  immediately  after  the 
patient's  admission  to  the  hospital,  when  the  pulse  was  52 — that  is,  pre- 
sumably the  stage  of  medullary  compression  as  indicated  by  a  very  low 
pulse-rate.  The  operation  which  was  performed  at  that  time — a  small  tre- 
phine opening  and  the  dura  not  opened,  and  particularly  the  use  of  a 
hypodermic  needle   thrust   *' blindly '^   through   the   dura — can  hardly   be 
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considered  aa  operation  tinlesis  classed  as  meddlesome  surgery  with  great 
danger  to  the  patient;  to  remove  an  area  of  bone  and  not  to  open  the  dura 
widely  does  not  permit  a  cranial  decompression  to  oeciir,  as  the  dura  is 
inelastic  in  adults  and  the  entire  top  of  a  patient's  head — that  is,  the  bony 
vault^ — could  be  rongreured  away  and  yet,  if  the  dura  was  not  widely  opened, 
no  deeompression  or  relief  of  the  intradural  pressure  would  be  possible. 
The  use  of  a  hypodermic  needle  to  ascertain  the  presence  or  not  of  sulxiuraJ 
blood  is  not  only  distinctly  dangerous  but  it  can  be  of  no  aid  in  the  treat- 
ment; it  is  not  the  presence  of  subdural  blood  which  is  necessary-  to  be 
ascertained  in  the  operative  treatment  or  not  but  the  presence  or  not  of 
an  increased  intracranial  pressvire ;  beside  the  accurate  tests  preceding  any 
cranial  operatic^  for  estimating  approximately  the  intracranial  pressure — 
such  as  careful  ophthalmoscopic  examinations  and  the  measurement  of  the 

pressure  of  the  cerebrospinal  f!uid  at 
lumbar  puncture  by  means  of  the 
spinal  mercurial  manometer,  and  if 
an  operation  is  considered  advisable, 
then  upon  exposing  the  dura  through 
a  larcfe  bony  opening  it  is  very  easily 
ascertained  by  palpation  of  the  dura, 
whether  the  intradural  pres^sure  is 
hi«:h  or  not,  and  the  appropriate  pro- 
cetiure  can  then  be  performed.  A 
small  trephine  opening,  and  particu- 
larly over  the  parietal  area,  is  dis- 
tinctly dangerous  and  unsurgical — if 
the  dura  is  not  opened  then  the  opera- 
tion itsi^lf  is  not  warranted  because 
no  benefit  can  possibly  result  from 
♦such  a  procedure,  and  if  the  dura  is 
opened  and  the  intradural  pressure  is 
Jiigli,  tlion  tliere  is  the  great  danger 
of  the  underlying  cerebral  motor  cor- 
tex being  forced  upward  through  the  small  dural  and  bony  opening  and  thus 
produeiuL'  a  permanent  danmije  to  these  nerve  evils  and  resulting  in  paral- 
ysis, impainiicfits  nf  sensation,  special  senses  and  of  speech  it^self;  the 
(lanirer  also  of  {iost-traiimatic  sciiupUi^  from  such  damage  to  the  cerehral  cor- 
tex must  iilways  he  remembered.  In  a  general  way,  in  the  presence  of  high 
intracranial  pressure,  a  small  bony  opening  of  the  vault  (and  the  dura 
opened)  is  always  much  iiinre  daiigeroiis  ami  liable  to  complications  than 
a  large  bony  opcniHg;  many  riisasters  in  cranial  surgery  in  the  presence  of 
high  intracranial  pressure  have  been,  ;uid  nve  due  to,  a  small  and  supposedly 
"safe"  <>](ening  of  the  bony  vault. 

The  operation  of  cranial  decompression  performed  upon  this  patient 
occurred  at  ton  late  a  stage  to  prevent  the  usual  progress  of  medidlary 
ctlcma^once  it  has  begun  ;  it  is  rare  for  a  patient  to  recover  once  the  pulse 
has  descended  to  its  lowest  h'vel  <>f  m^'dnllaiy  compression  and  then  when 
the  jrnlse  begins  to  rise  rapidly  and  tlir  blnml-pressvirc  to  falL  indicating 


Ftn.  95,— rCxtenaivf  bafilftr  fracture  thrnugh 
both  iM'troua  Vmui*^  nnd  tht^  pella  turrjca  in  a 
patiipnr  having  u  liicb  itilrarmnifll  presjiurp  duo 
to  rt  EJull:Hlurttl  licnmrrhnice  and  rprebral  edema. 
A  httKl  subtciiipr>ral  dc'ri«ii>prt^«iHn  nud  drain-ai^o 
fuiJed  to  provf'nt  the  pi-i>Kre*H*  of  an  »d vanning 
medulWy  cdtrtua   and    the  dtiith  of  llie  ftnticnl. 
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the  onset  of  medullary  edema,  then  it  is  exeecdiugrly  rare  for  the  patient  to 
recover — operation  or  no  operation.  In  this  patient,  however,  although  the 
pnise  had  ascended  within  10  hours  from  52  to  128  {the  respiration  eorre- 
spondingly,  and  the  blood -pressure  had  descended),  yet  the  pulse  then  de- 
scended slightly  and  remained  between  112-124,  nntii  38  hours  later,  when 
the  consultation  was  held ;  it  appeared  that  the  patient  was  withstanding  the 
effects  of  the  medullary  edema,  at  least  temporarily,  and  it  was  hoped  that 
the  patient  woidd  have  a  greater  chance  of  recovery  if  the  intracranial 
pressure  was  lessened  hv  a  subtemporal  decompression  and  drainage  of  the 
bloody  cerebrospinal  fluid.  It  was  considered  that  the  patient  without  an 
operation  had  no  chance  to  recover  from  the  medullary  edema  and  that  he 
might  have  a  definite  chance  if  the  operation  of  cranial  decompression  was 
performed.  My  experience  with  similar  patients  does  not  eontirm  this 
belief,  and  I  do  not  think  that  a  cranial  operation  is  justified  in  these 
patients  who  have  passed  through  the  stage  of  medullar^^  compression  and 
have  advanced  into  the  period  of  medullary  edema  where  the  pulse-rate  is 
above  110  and  the  blood-pressure  is  below  120;  it  is  indeed  very  difficult 
to  refuse  to  operate  upon  these  patients  in  the  early  stage  of  medullary 
edema — hoping  against  hope  that  the  operation  may  give  them  a  chance 
of  recovery,  but  these  patients  recover  so  rarely  that  the  operation  is  hartlly 
justified  and  it  is  not  creditable  to  modern  surgery  to  advise  cranial  opera- 
tions upon  these  patients  in  this  condition  of  severe  medullary  edema. 

The  profuse  diseharge  of  blood  through  both  ears  undoubtedly  lessened 
the  increased  intracrajiial  pressure  and  delayed  the  onset  of  medullary 
edema;  it  is  unfortunate  that  this  draiuage  usually  ceases  within  12  hours 
after  the  injury,  and  although  the  danger  of  infection  through  the  ear 
increases  if  the  drainage  is  prolonged  beyond  48  hours,  yet  the  risk  of 
such  a  complication  is  ordinarily  a  sliirht  one  if  meddlesome  treatment  of 
blocking  or  irrigating  the  ear  is  not  used. 

Case  71. — Acute  severe  brain  injury  with  subdural  hemorrhage  asso- 
elated  with  a  marked  degree  of  shock  and  medulhiry  edenuL  Right  sub- 
temporal decompression  and  drainage.     Death.     Autopsy, 

No.  051.- — Daniel.  Forty-one  years.  White.  Married.  Longshore- 
man.   Ireland. 

Admitted  October  21,  1913,  Polyclinic  KospitaL  Referred  by  John 
A.  Bodine. 

Operation  October  22,  1013^25  hours  after  injury.  Right  subtem- 
poral decompression  aud  drainage. 

Died  October  23,  1913 — 18  houT*s  after  operation, 

Ffimilij  history  negative, 

Pf  rso  n  a  I  h  is  t  o  nj  n  e  g  a  t  i  ve. 

Presffit  Illness. — ^ While  intoxicated,  patient  was  struck  by  a  street  car; 
immediate  loss  of  consciousness;  brought  to  the  hospital  in  the  ambnhince. 

Examination  upon  admission  (40  minutes  after  injury). — Tempera- 
ture, 98^;  pulse,  120;  respiration,  28;  blood-pressure,  120,  Rather  obese 
and  well-nourished;  alcoholic.  Profound  unconsciousness;  severe  deprree 
of  shock.  Extensive  laceration  over  external  oceiyntal  pr(^tuberance ;  gentle 
probing  did  not  reveal  an  underlying  fractnre.    Profnse  bleeding  from  right 
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ear;  no  cerebrospinal  fluid  observed.  Pupils — right  larger  thao  left  and 
does  not  react  to  light.  Reflexes — patellar  present  and  equal;  no  ankle 
cloQUB  nor  Babinski ;  abdominal  reflexes  eaiiuot  be  obtained.    Fundi  negative. 

Treatment. -^ExpecVdut  palliative;  vigoroits  anti-shock  measures  insti- 
tuted. During  the  next  12  hours,  patient's  condition  impro%-ed  apparently 
so  that  he  became  semiconscious  and  could  be  easily  aroused,  but  not  suffi- 
ciently to  answer  questions ;  marked  eeehymosis  of  right  eye.  Fourteen 
hours  after  admission,  patient  had  a  convulsive  seizure  of  left  side  of  face 
and  left  arm,  but  left  leg  not  involved;  at  this  time,  temperature  \va.H  101.4", 
pidse  134,  respiration  34,  blood-pressure  120;  reflexes  and  fundi  same  as  at 
preceding  examination.  Sixteen  hours  after  admission,  temperature  was 
103,4'",  pulse  140,  respiration  40,  blood- pressure  110,  and  patient  had  an- 
other convulsion  limited  to  left  side  of  face,  left  arm,  and  left  leg,  and  Fasting 
3  minutes.  Fundi — retinal  veins  dibted;  nasal  margins  of  both  optic  disks 
blurred  by  edema.  Nineteen  hours  after  admission,  another  convulsion 
occurred  limited  to  left  side  of  body,  and  then  similar  convulsions  occurred 
every  15  minutes  until  22  hours  after  admission,  when  they  were  finally 
checked  by  the  use  of  chloroform,  morphia,  bromides  and  chloral  per  rectum; 
at  this  time,  patient  was  in  extremis  so  that  atropine,  cupping,  intravenous 
saline  injections  and  extensive  stimvdation  were  used  to  prevent  the  appear- 
ance of  a  pulmonary  edema  and  to  raise  the  blood-pressure  which  had 
descended  to  a  104.  Through  a  mistaken  conception  that  the  patient  might 
be  given  a  chance  to  recover  if  a  subtemporal  decompression  was  performed, 
even  in  this  advanced  stage  of  medullary  edema  and  although  there  were 
no  signs  of  pressure  to  be  observed  eitbcr  by  an  ophthalmoseopic  examina- 
tion of  the  fundi  or  by  lumbar  puncture,  yet  the  operation  was  advised. 
(We  luiw  knnw  that  any  cranial  operation  performed  during  the  period  of 
initial  and  severe  shock  following  Iwnd  injuries  or  during  the  period  of 
niedulbiry  edema,  and  especially  during  the  more  advanced  stagres  of 
nietlullaiy  edema,  that  any  cranial  operation  during  these  two  periods  tends 
to  take  away  wlnitever  ebanees  the  patient  has  to  recover,  and  although 
without  an  operation  a  patient  in  medullary  edema  has  little  or  no  chance 
of  recovery,  yet  if  an  operatio!i  is  performed  during  this  period  the  death  of 
the  patient  is  merely  hastened.) 

Operation  (24  hours  after  admission), — Right  subtemporal  decompres- 
sion :  usual  vertical  incision,  removal  of  bone  and  no  complications.  Dura 
moderately  tense  and  bluisb,  and  upon  incising  it  blood-tinged  cerebro- 
spinal fluid  welUnl  out  through  the  dural  opening,  revealing  a  Yery  **wet, " 
edematous  cortex,  but  not  under  snffitaently  high  tension  to  cause  it  to 
protrude;  many  subdural  elots.  A'entritular  i>uncture  removed  almost 
three  ounces  of  blood-tiuged  cerebrospiiud  fluid,  but  not  under  high  pressure. 
JIueh  cerebrospinal  fluid  escaped  pnd  the  cortex  pulsated  rapidly  and  feebly 
at  end  of  operatinn— the  patient  being  in  poor  condition.  Usual  closure  with 
2  drains  of  rubber  tissue  inserted.    Duration.  45  minutes. 

Post'Opcraiivf  iVo/rs.^Patient  did  not  react  after  the  operation  but 
became  gradually  worse,  so  that  12  hours  after  operation  the  temperature 
was  106^,  pulse  160,  respiration  34,  blood -pressure  90;  patient  died  18  hours 
after  operation  from  the  condition  of  typical  medullary  edema  and  collapse. 
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Autopsy. — ^Line  of  fracture  radiated  from  external  occipital  protuber- 
^ce  downward  in  median  line  across  the  foramen  magnum  and  upward 
^lut)ugh  basilar  process  anteriorly  to  the  posterior  clinoid  process  of  the 
^Ua  turcica  (Pig.  96).    Ecchymosis  of  both  orbits  and  bilateral  subcon- 
junctival hemorrhages;  between  the  orbital  periosteum  and  bone  there  were 
^veral  small  hemorrhages  in  both  orbits — ^more  in  right  than  in  left,  and 
this  accounted  for  the  bilateral  subconjunctival  hemorrhages  and  orbital 
ecchymoses;  there  was,  however,  no  fracture  of  the  orbital  bones  themselves. 
Clotted  blood  in  the  right  external  auditory  canal  with  a  laceration  of  the 
right  tympanic  membrane  and  clotted  blood  in  the  right  middle  ear  and  yet 
no  fracture  of  the  petrous  bone,  although  there  was  a  small  clot  above  the 
tegmen  tympani.   No  extradural  hemorrhage ;  bloody  subdural  cerebrospinal 
fuid   with  extensive   laceration   and   supracortical   hemorrhage   of   bot!) 
frontal    lobes,    particularly   the    left 
(Fig.   97).     Much   hemorrhage   and 
subdural   clots   subtentorially   about 
the  cerebellum,   and  especially  over 
the  posterior  surface  of  the  medulla. 
Remarks. — This  case  clearly  illus- 
trates the  futility  of  operating  upon 
patients   who   have   progressed    into 
the  stage   of  medullary  edema   and 
these  patients  should  never  be  oper- 
ated upon  in  the  mistaken  belief  that 
the  operation  may  give  the  patient  a 
chance  to  recover.     Operations  per- 
formed  in   this   stage   of  medullary 
edema  and  also  in  the  stage  of  severe 
shock  immediately  following  so  many 
cranial    injuries    tend    to    discredit 
cranial  surgery  as  the  mortality   is 

VerV    high,    and    in    the    condition    of     resulting  edema — aa  occurred  in  this  patient. 

extreme    shock    a    cranial    operation 

tends  to  lessen  the  patient's  chance  ofi  overcoming  the  shock  and  thus  in 
reality  takes  away  to  a  large  extent  the  patient's  chance  of  sunaving 
the  shock. 

This  case  also  illustrates  the  great  danger  of  fractures  of  the  skull 
occurring  beneath  the  tentorium ;  any  cranial  injury  sufficient  to  cause  a 
fracture  beneath  the  tentorium  is  most  liable  to  cause  a  definite  brain  injury 
subtentorially,  either  directly  or  by  hemorrhage  and  edema,  and  thus  increas- 
ing the  subtentorial  pressure  and  consequently  a  direct  medullary  com- 
pression with  the  great  danger  of  an  early  medullary  edema  and  collapse ; 
the  medullary  edema  may  occur  so  rapidly  after  the  disappearance  of  the 
signs  of  shock  that  the  condition  of  shock  may  merge  directly  into  that  of 
medullary  edema  without  apparently  progressing  through  the  condition  of 
medullary  compression — at  least  clinically;  and  so  it  happened  in  this 
patient — upon  admission  the  condition  was  one  of  shock  with  a  temperature 
of  98**  and  a  pulse  of  120 ;  during  the  next  12  hours  the  patient  recovered 


Fio.  96. — Wide  linear  fractures  of  the  occip- 
ital bone  and  extending  into  the  foramen  mag- 
num— the  most  dangerous  type  of  cranial  fracture 
on  account  of  the  fretjuent  subtentorial  complica- 
tion  of  direct    medullary   compression  ana  the 
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somewhat  from  the  eDiiilition  of  shoi-k  only  to  pass  into  the  stage  of  medul- 
lary edema  with  a  temperature  of  101^  and  a  pulse  of  l:M,  aiid  then  li» 
usual  histnry  of  medullary  edema— the  temperature  rLsingr  rapidly,  the  pul«*- 
aiid  respiratioU'rates  also  aseeiiding,  while  the  blood -pressure  desi'endv 
At  no  time  durin^^  the  examinations  of  this  patient  eould  the  signs  of  hi^i 
intraeraniai  prensure  be  aseertained  and  thus  from  this  standpoint  agnii 
no  operation  was  indicated — no  matter  how  badly  the  skull  might  be 
tured^ — if  there  was  no  increased  intracranial  pressure,  the  operati<m  coi 
aurely  not  be  a  deeompression  and  therefore  there  eould  be  no  lonrieai  re 
why  an  operation  should  be  performed.  Undnubtedly,  the  patient  could  not 
bleed  intraeranially  to  any  extent  on  account  of  the  lowered  blood-pressurt 

of  shoek,  and  then  whnt- 
f  ever  snbtentorial  blenl^ 

inp-  oeenrreil  exerted 
such  bifjh  and  rapidly- 
formiiifr  direct  pressur 
upon   the  medulla  thai 
nietlullary     edema    \va 
produced   unttsiiall) 
early — as  so  frctpientJii 
happens  in  ea«es  of  snl) 
tentnria!      fractures 
the  skull  or  rather  actit 
snbtentorial  lesions  pr 
duein^  a  rapid  inen^a.^ 
^HA  Vx^^  yK^^J^^^klBI^  ^^^r        ^^^  ^^  mibtentorial  pres^ 

^^H  ^^B^^\^^^^r  HH  ^^^  ^^   ^  small  per-, 

^^H  ^^^K^^^IB  -  eentage   of  p  a  t  i  e  n  1 1 

^^^^^^        ^^^  "  bavin sr    inerefLsed    sul] 

^M^^^f  t  c  n  1 0 r  i  fi  I  p ressi \  re  assof*t^ 

V  ated    with    or    withoiJ 

■  Fiii.  1*7 — Extensive  fluprttcnrtifal  find  subrtrarhnoUI  hrrnorrlimge!!        g^    oeeipit<ll    fractUTe    Ifl 

of  lioth  i^prftbnil  heiiiiaphcres,  left  posBiblv  iiitarc  thnu  riphL     Both  \^  ,  «      , 

frontnl  lube*  lur>rrttli'<l,  «'r*](i'riall>'  upmi  iKcir  inffri'jr  surfaces.  Cases    01    eraUial     injUr 

the  suboecipital    deeon 
pressinn  nuty  be  indiented  wfien  the  sijrns  of  medullary  compression  ar 
present,  due  more  to  the  local  condition  of  increased  snbtentorial  pressn 
than  tn  a  hiirh  increase  <>f  the  g:eneral  intracranial  pressure — in  which  latte 
patients  thf  snl)tcm]>nvHl  decompression  is  always  to  be  i>referred.   It  is  rar 
however,  in  acute  braiii  injuries  for  a  simple  medullary  compression  dua 
to  direct  snbtentorial  pressure  to  occur  and  to  remain  uncompli(»ated  by 
medulhiry  edema  for  a  sufficiently  long  time  to  permit  a  suboecipital  decon 
prf'ssion   to  be  perfornied ;   not  only  is  the  suboecipital   decompression  a 
much  more  formidable  operation  th^m  the  subtemporal  decompression,  but 
in  these  acute  subtentorial  lesions,  medullary  edema  occurs  so  quickly  th 
the  patient  is  really  moribund  before  he  can  be  prepared  for  an  operi 
titm — let    alone    the    pcrfonuEUjee    of    the    operation    itself;    in    cJirotii 
lesions  subtentorially,  the  increase  of  subtentorial  pressure  is  so  irradua 
as  in  cerebellar  antl  in  cerebcllo-pontinc  anj^le  tumors,  that  the  signs 
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thus  designated  as  the  condition  of  ** choked  disks."  A  Innibar  puncture 
would  merely  reveal  the  presence  or  not  of  blood  in  the  spinal  cerebrospinal 
fluid  and  that  information  is  of  no  importance  in  the  treatment — the  pres- 
ence or  not  of  a  high  increase  of  the  intracranial  pressure  beinir  the  all- 
important  factor  in  the  method  of  treatment,  whether  the  expectant  pallia- 
tive or  the  operative  treatment  being  advisable. 

The  ventricle  puncture  revealing  the  presence  of  a  ventricular  hemor- 
rhage made  the  prognosis  of  this  patient  a  most  serious  one,  as  this  com- 
plication usually  causes  a  fatal  termination  early. 

Case  72.— Acute  severe  brain  injury  having  marked  signs  of  high  intra- 
cranial pressure  due  to  subdural  hemorrhage  and  cerebral  edema.  Left 
subtemporal  decompression  and  drainage.    Death.    Autopsy. 

No.  670. — James.   Twenty  years.    White.    Single.    Chauffeur.    U*  S. 

Admitted  August  29, 11)16,  Polyelinie  Hospital. 

Operation  August  29,  1916— lO^,-.  hours  after  injury.  Left  subtem- 
poral decompression  and  drainage. 

Died  August  30,  1916 — 24  hours  after  operation. 

Famibj  hhtorjj  negative. 

Personal  hist  or}/  negative. 

Present  lUness, — While  driving  his  automobile,  patient  collided  with 
another  ear  and  was  hurled  headlong  to  the  street;  immediate  loss  of 
eon^seiousness ;  brought  to  the  hospitnl  in  the  autjomobile, 

Ejrnminnlkni  upon  admission  (20  minutes  after  injury), — Tempera^ 
ture,  98° ;  pulse,  92 ;  respiration,  28 ;  blood-pressure,  118.  Unconscious  and 
in  shock.  Stellate  laceration  over  left  portion  of  occipital  protvd>eram*e ; 
c;*reful  probing  revealed  no  underlying  fraeture.  Small  amount  of  blood 
trickled  from  left  ear  and  nose.  Pupils — enlarged  and  react  sluggishly  to 
liglit.  Kefiexes — negative  except  that  they  were  all  depressed.  Owing  t<) 
the  shock  no  further  exi^mination  was  made  at  this  time. 

Trfafment, — Expectant  palliative;  vigorous  anti-shock  meas^ures 
instituted. 

Examinaiion  (8  hours  after  admission)* — Temperature,  104°;  pulse, 
74;  respiraticjii,  18;  blood-pres.'iure,  1:^8.  Patient  still  unconscious  but  has 
liecome  very  ivstless,  requiriug  restraint.  Still  bleeding  slightly  from  left 
ear.  Pupils — ^right  larger  than  h^ft  and  does  not  react  to  light.  Reflexes: 
patellar— riglit  greater  than  leftj  no  ankle  clonus  b\it  suggestive  right 
Babinski:  abtkiminal  reth^xes^right  absent  itnd  tlie  left  are  very  sluggisk 
Fundi — reti:iHl  vtins  diluted;  both  optic  disks  entirely  obscured  by  edema 
with  a  locHsnralde  swelling  of  1-2  (linpters — tliat  is,  the  condition  of  papille- 
dema but  not  to  the  degree  of  **  choked  disks,  ^'  Lumbar  puncture— bloody 
eere!ux>spinal  fitiid  under  high  pressure  ( approximately  18  mm.). 

Traitmfui. — On  aecount  of  the  early  rise  of  the  intracranial  pressure 
so  that  the  condition  of  slioek  was  entirely  overshadowed  by  the  signs  of 
intracranial  pressure,  a  subttnipnral  decompression  was  adnsed  for  fear 
that  an  early  medullary  edema  would  occur;  the  presence  of  a  suggestive 
ri^ht  Babinski  with  increased  right  deep  reflexes  and  diminished  right 
superficial  reflexes  made  a  left  subtemi>oral  decompression  advisable, 
although  tbe  dilated  right  pupil  wonUl  tend  to  make  a  right  subtemporal 
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decompression  to  be  preferred^ — as  it  always  is  in  right-handed  patients  and 
where  the  localising  signs  are  not  definite  or  are  even  confusing. 

Operation  (10  hours  after  admission) . — ^Left  subtemporal  decompression : 
usual  vertical  incision,  bone  removed  and  no  complications.  Dura  very 
tense  and  bluish,  and  upon  incising  it,  bloody  cerebrospinal  fluid  welled  out 
under  very  high  pressure ;  upon  enlarging  the  duml  opening,  there  was  ex- 
posed a  supracortical  layer  of  blood-clot  of  one-quarter  inch  in  thiekness- 
The  cerebral  tension  was  so  high  that  the  hernial  protrusion  caused  a  cortical 
rupture  just  beneath  the  Sylvian  fissure ;  however,  so  much  free  blood  and 
cerebrospinal  fluid  escaped  that  the  cortex  gradually  rf*ceded  and  even  pul* 
sated  slightly  at  the  end  of  operation,  so  that  a  bilateral  decompression  was 
deemed  unnecessary^  Many  punctate  hemorrhages  thi^oughout  the  cortex. 
Usual  closure  with  two  drains 

of    rubber  inserted.     '^^^^^^^^^^^^l^^^^^^^^H^    ^ 

Duration,  55  minutes. 

Post-operative  Notes. — 
Patient  seemed  to  improve 
during  the  first  10  hours  fol- 
lowing the  operation  in  that 
the  piilse  did  not  descend 
below  70  and  the  blood-pres- 
sure remained  above  104; 
patient  became  more  con- 
scious, but  never  sufficiently 
to  answer  questions;  reflexes 
remained  the  same,  however, 
and  the  fundi  did  not  im- 
prove. Fifteen  hours  after 
operation,  pulse  be^an  to 
ascend  very  rapidly  to  114, 
temperature  to  106^,  respi- 
rations to  32  and  the  blood- 
pressure  descended   to   112. 

Twentj^  hours  after  operation,  temperature  was  107"^,  pulse  150,  respira- 
tions 40  and  blood-pressure  98 — at  this  time,  pulmonary  edema  became 
evident  so  that  patient  died  three  hours  later — that  is,  24  hours  after  opera- 
tion—from the  condition  of  typical  medullan'  edeuu)  and  collapse.  An 
X*ray  picture  was  taken  postmortem,  showiujLT  the  occipital  fracture,  the 
left  decompression  opening  and  two  silver  clips  (Fi!:^^  9S). 

Autopsy, — Linear  fracture  extended  from  the  external  occipital  protu- 
berance  dol\^^ward  on  the  left  side  to  the  foramen  magnum  and  then  upward 
and  forward  through  the  petrous  portion  of  the  left  temporal  bone  into  the 
middle  fossa  (Pig,  99)^  No  extradural  hemorrhage.  Diifuse  subdural 
hemorrhage  over  both  hemispheres  with  extensive  contusion  and  laceration 
of  right  frontal  lobe — *^ trauma  an  eontrn-covp.^^  Xo  intracerebral  or  ven- 
tricular hemorrhage,  but  much  free  blood  and  cerebrospinal  fluid  in  the 
subtentorial  fossa  about  the  medulla.    Pituitary  gland  itself  was  definitely 
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!l>>,  —  VVid<?  linear  fracture  of  ]<?ft  occipitnl  bone,  eittending; 
foranu'fi  mn^nur^  an^l  throuiih  the  fH*troiia  portion  of  the 
Irft  tetnprjral  bone  in  a  natieiit  havinjtr  a  hijjch  intrarraniaJ  pres^ 
Hure,  dot*  to  subdural  nemurrhaKi'  und  rt-rebrftl  edcnm,  T.eft 
ifubteniporal  deronj|iref)JiJi!jn  and  drainage  failed  to  prevent  the 
onfict  of  HD  acute  medullary  ederna. 
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enlarged — the  anterior  lobe  itself  beiuf^  the  size  of  almost  a  small  eherrj^. 
Old  tuberculous  proeess  in  the  right  apex  of  lung. 

lU  marks.— it  iias  been  a  common  observation  that  when  these  traumatic 
cranial  patients  nierp^e  very  quickly  from  the  condition  of  shock  into  that  of 
hifrh  intracranial  pressure  without  the  patient  having  gone  through  the 
signs,  clinically,  of  medullary  compression-^such  as  a  very  slow  pulse-  and 
respiration-rate,  etc, — that  these  patients  are  most  serious  ones  in  that  the 
eonditifjn  fsf  advanced  inedullary  edema  may  progress  so  rapidly  that  very 
little  can  be  done  ftn-  them.  This  is  partie^darly  true  with  fractures  about 
the  ft^ramen  magnum  and  subtentorially,  and  the  presence  tlien  tjf  a  high 
temperature  within  8  hours  after  the  iujury  is  frequently  observed  in  such 
posterior  basal  fractures — as  though  the  heat  centers  in  the  basal  ganglia 
were  irritated.    It  would  seem  in  this  patient  that  the  operation  had  really 

l>een   performed   during  th*^ 
early    stage    of     medullary 
edema,     for     although     the 
iuitraeranial     pressure    was 
liigh  yet  the  pulse   was  at 
its    lowest    level,    only    74, 
and    therefore    con  firming 
the  opinion  that  the  patient 
advanced  very  rapidly  from 
the  condition  of  shock  into 
that    of    medullary     edema 
without  exhibiting  clinically 
the  signs  of  medullary  com- 
pression.    A   bilateral   sub- 
t  e  m  p  o  r  a  1   decompression 
might  have  been  performed 
upon  this  patient  on  account 
of  the  very  high  intracranial 
pressure  ascertained  at 
(operation,  and  yet  I  feel  tJuit  the  end- result  would  have  been  the  same  in 
view  of  the  autopsy  timlin^s  in  the  subtentoj'ial  cavity  about  the  mc\lulla, 
Therr  are  no  more  Kerinus  cranial  injuries  than  those  loeatetl  in  this  regioiL 
The  rupture  and  t^j^vrative  Jaceratiou  of  the  cortex  beneath  the  Sylvian 
fissure  upon  enhn*ging  the  dural  ojieniug  shotild  have  been  prevented  teehui- 
*'ally.  and  it   now  ean  be:  if  the  dura  is  nniler  very  high  tcnsiou  so  that 
ui)on  inetsing  it  tlie  utuierlying  eortex  might  rupture  as  in  this  patient,  a 
lumbar  puiieture  is  now  pcrfornuni  and  the  cerebrospinal  fluid  is  allowed 
U}  escape,   and  it   is  surprisinir  how  ([uickly  the  intradural   prcssui^  can 
usmdly  be  lowered  so  thai  it  uuikes  the  opetuug  of  the  dura  a  praetiealb' 
sale   proeednre    arul   the    iHuJer lying   cortex    naturally   does    not   ruptum     | 
At  times,  through  a  very  small  dural  incision,  a  ventricle  puncture  needle 
may  be  used  to  permit  the  escape  of  cerebrospinal  fluid  from  the  ventricIeS'fl 
and  ill  this  manner  the  intratlural  pressure  is  lowertHl  so  that  the  dural  opu- 
ing  may  be  safely  eidarged;  however,  a  ventricular  puncture  should  onh 
performed  when  absolutely  necessary,  ami  if  a  lund>ar  puncture  is  possi, 


Fm,  99. —  Photnifraph  of  the  rranial  fratMurr  of  the  putipnt 
showinit  the  etHnnivi*  linear  frtirture  tif  the  If  ft  half  nf  the 
t>rri|)i(al  h<nlt^,  i-xlvtMiiuii,  italo  thr  ijHnniM  (H»rii<>n  of  the  left 
teiti|n>nd  bont:  tin'  tfuwi-r  half  ^f  the  bony  D^t^utnic  of  the  left 
dFt'uiii|iri!H>M«<ii  with  iit*  arain  of  rubber  tiiiaue  U  clearly  ^ihuwu. 
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then  the  latter  is  preferable  for  this  purpose  of  lowering  the  intradural 
pressure — the  dura  having  been  exposed  and  a  small  incision  made  in  it. 
The  danger  of  an  acute  medullary  compression  in  the  foramen  magnum  by 
the  withdrawal  of  cerebrospinal  fluid  at  limibar  puncture  is  practically  nil 
when  a  small  dural  incision  has  been  made  previously,  as  in  the  subtemporal 
decompression.  The  ventricular  puncture  through  a  decompression  opening 
necessitates  the  piercing  of  the  cerebral  cortex  and  subcortically  in  order 
to  reach  the  ventricle,  and  it  must  cause  a  certain  amount  of  cerebral  damage, 
even  though  it  is  not  demonstrated  clinically;  I  believe  that  such  punctures, 
therefore,  should  only  be  performed  when  absolutely  necessary. 

Case  73. — ^Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  extradural,  subdural  and  cortical  hemorrages.  Left  sub- 
temporal decompression  and  drainage.    Death.    Autopsy. 

No.  274. — George.    Forty  years.    White.   Married.    Manager.    Scotland. 

Admitted  June  4,  1915,  Polyclinic  Hospital. 

Operation  (June  5,  1915 — 19  hours  after  injury). — Left  subtemporal 
decompression  and  drainage. 

Died  June  8, 1915 — 78  hours  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — Patient  was  found  lying  unconscious  upon  the  curbing. 
As  there  was  an  odor  of  alcohol  upon  his  breath,  he  was  arrested  for  alco- 
holism and  was  confined  in  a  cell  at  the  police-station  for  6  hours ;  not  becom- 
ing conscious,  he  w^as  transferred  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (7  hours  after  injury). — Temperature, 
99.2°  ;  pulse,  86;  respiration,  20;  blood-pressure,  110.  Unconscious,  but  can 
be  aroused  by  the  fumes  of  ammonia ;  cannot  talk.  Alcoholic  f acies ;  the 
odor  of  alcohol  still  upon  his  breath.  Hematoma  over  left  parieto-occipital 
area.  Bleeding  from  left  ear  and  nose ;  extensive  left  mastoid  ecehymosis. 
Pupils  moderately  dilated,  equal  and  react  normally.  Reflexes — patellar 
present  and  equal;  no  ankle  clonus  nor  Babinski;  abdominal  reflexes  not 
elicited.  Fundi — retinal  veins  slighth-  enlarged;  no  definite  blurring  of 
the  margins  of  optic  disks,  but  a  general  hnziness  throup:hout  both  retina\ 

Treatment. — Expectant  palliative;  routine  shock  measures  instituted. 
The  low  blood-pressure  associated  with  no  marked  signs  of  intracranial 
pressure  indicated  a  mild  degree  of  shock  being  present  and  the  patient  was 
treated  expectantly  in  the  belief  that  a  good  recovery  could  thus  be  obtained. 
Within  6  hours,  however,  the  pulse  descended  to  60,  blood-pressure  rose  to 
130,  and  a  definite  weakness  of  the  right  side  of  face  and  right  arm  appeared 
with  an  incomplete  motor  aphasia.  (Patient  was  ascertained  to  be  right- 
handed  as  were  his  parents,  brothers  and  sisters.) 

Examination  (11  hours  after  admission  and  18  hours  after  injury). — 
Temperature,  100.2°;  pulse,  48-50;  respiration,  14;  blood-pressure,  150. 
Profound  unconsciousness.  Discharge  of  blood  and  cerebrospinal  fluid  from 
the  left  ear  had  ceased  6  hours  l>efore ;  otoscopie  examination  reveals  a  lacera- 
tion of  the  posterior  quadrant  of  the  left  tjTnpanic  membrane.  Marked 
weakness  of  right  side  of  face  (cortical  in  typo)  and  of  riirht  arm,  thou»rh  no 
paresis  of  right  leg  could  be  elicited.    Pupils — left  much  larger  than  right 
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and  does  not  react  to  light.  Eeflexes:  patellar — right  greater  than  left; 
right  exhaustible  ankle  clonus  and  iiuggestive  right  Babinski ;  abdominal 
reflexes  ahsent.  Fundi— retinal  veins  slightly  enlarged ;  no  definite  blurring 
of  margins  of  optic  diskn  but  a  general  retinal  haziness  throughout  and  not 
limited  to  the  optic  disks.  Lumbar  puncture — blood- tinged  cerebrospinal 
tinid  under  slightly  Increased  intracranial  pressure  (14  mm.). 

Tnaiment, — The  clinical  picture  wa-s  very  confusing  and  puzzling  in  that 
a  patient,  having  a  head  injury,  whose  pulse  was  as  low^  as  40  and  respirations 
14,  with  a  blood -pressure  rising  from  110  to  150,  indicating  a  high  intra- 
cranial pressure  and  still  increasing,  and  yet  the  ophthalmoscopic  examina- 
tions  were  practically  negative  and  the  pressure  of  the  cerebrcxspinal  fluid  as 
estimated  at  lumbar  puncture  was  only  moderately  increased.  For  fear 
a  medullary  edema  might  be  precipitated  unless  an  immediate  decompression 
was  performed,  this  operation  was  considered  atlvisable,  and  upon  the  left 
side  on  account  of  the  mild  motor  aphasia,  paresis  of  right  side  of  face  and 
of  the  ri<rht  arm,  increased  ri^rlvt  rclicxes  and  a  dilated  left  pupil. 

Operatwn  (12  hours  after  admission  and  19  hours  after  injury).— 
(Pulse,  however,  was  now  66  and  respiration  18  and  rather  Aveak  and  shallow, 
so  that  medullary  edema  was  feared.)  Left  subtemporal  decompression  (no 
anesthesia  being  necessary)  :  usual  vertical  incision,  bone  removed  and  no 
complications ;  squamous  portion  of  temporal  bone  contained  several  irregu- 
lar lines  of  fracture  nuining  antero-posteriorly  and  vertically;  the  posterior 
portion  of  the  fr^icturcil  hone  was  depressed  ilownward  toward  the  petnjiis 
portion  of  temporal  bone.  Small  cxtradnnil  clot  evacuated.  Dura  tense  and 
bluish,  and  ui>on  incising  it  dark  bl<MHly  ecrebrospinal  fluid  spurted  a  dis- 
tance of  1  inch,  and  upon  enlarging  tlic  dural  opening  many  dark  syrupy 
clots  oozed  out.  Cortex  very  much  congested  throughout  with  many  punctate 
hemorrhages.  At  lower  anterior  portion  of  the  left  temporal  lobe,  there 
wns  a  laeeratiou  about  2  em.  iji  IcngtlL  As  the  cerebral  tension  was  very  high 
luul  there  was  not  a  large  anu)iiiit  of  ecrebrospinsd  fluid  escaping,  an  effort 
was  made  to  tap  the  v*Mitricle  thrrnigh  the  lacerated  cortical  area  but  it  was 
unsuccessful;  however,  by  tlu'  end  of  the  operation  sufficient  cerebrospiixal 
fluid  had  escaj^cd  to  [lermit  the  cerebrtd  cortex  to  become  less  tense  and  to 
pulsate.  I'sual  closure  with  1-  dniins  of  rubb  r  tissue  inserted.  Duration, 
45  minutes. 

Post 'Opera  fire  Notrs, — At  the  cj^d  of  the  operation,  the  temperature 
was  ini.4  .  pulse  US,  respirntion  22,  blo<Ml- pressure  1-18;  at  the  time,  I  felt 
that  nvrfl Hilary  edtuiuj  had  rmt  occurred  but  that  the  rise  in  the  pulse-  and 
respiration-rates  and  the  Jcsscuiug  of  the  blood-juvssure  Mere  merely  due  to 
the  operation  itself.  However,  the  general  comlition  of  the  patient  gradually 
becnme  worsr,  so  that  2(1  hours  aftt^r  oiicratinn  the  temperature  was  103.6°, 
pulse  116,  rcspiratinu  ^^2,  bl[MHl-]in*ssnrc  120,  and  this  condition  rapidly 
progressed — a  tyi»ical  medullary  edeina  nnd  collapse;  at  42  hours  after 
operation,  the  temperature  was  10G.4  ,  i>ulsc  154,  respiration  44,  blood- 
pressure  lOfi,  iim\  yet  owing  to  the  excellent  resistance  of  the  patient  he  did 
not  die  until  7S  hours  after  nperatiim. 

Aidopaif. — Irregiihir  line  of  fracture  from  left  vertex  down  into  decom- 
pression area  ami  then  into  left  pclrons  bone  to  the  internal  anditoiy  meatus 
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and  then  backward  along  the  basilar  process  into  the  anterior  margins  of  the 
foramen  magnum  (Fig.  100).  Thin  layer  of  subdural  blood  over  both  hemi- 
spheres, and  subtentorially  about  the  medulla  were  much  dark  blood  and 
bloody  cerebrospinal  fluid  exerting  direct  compression  upon  the  medulla 
itself.  Punctate  hemorrhages  throughout  the  anterior  portion  of  cortex  of 
left  hemisphere  and  a  small  laceration  in  the  posterior  portion  of  the  third 
left  frontal  convolution  (Broca's  motor  speech  area).    Ventricles  negative. 

Remarks, — This  case  was  very  instructive ;  a  man  considered  as  an  alco- 
holic merely  because  he  is  unconscious  and  there  is  an  odor  of  alcohol  upon 
his  breath,  is  first  taken  to  the  police  station,  then  removed  to  the  hospital 
where  careful  examinations  reveal  no  signs  of  a  definite  increase  of  intra- 
cranial pressure  and  yet  the  pulse  and  respiration  gradually  became  lower 
and  lower  and  then,  when  the  pulse  does  reach  48  and  the  respirations  14, 
it  is  considered  necessary  to  perform 
a  decompression  even  though  the 
ophthalmoscopic  examination  reveals 
only  slight  increase  and  the  lumbar 
puncture  only  a  moderate  increase  of 
the  intracranial  pressure.  The  opera- 
tion was  not  performed  until  the  signs 
of  an  early  medullary  edema  had 
already  appeared  and  the  patient  died, 
as  all  these  patients  do,  when  medul- 
lary edema  occurs  after  the  pulse 
has  reached  its  lowest  level  of  medul- 
lary compression. 

The  autopsy  findings  ** clear  up'' 
the  puzzling  clinical  signs  which 
seemed  paradoxical.  The  patient  upon 
admission  to  the  hospital  was  in  a 
mild  condition  of  shock,  as  evidenced 
by  the  blood-pressure  of  110  and  the 
pulse-rate  of  86;  then,  as  the  direct  compression  of  the  medulla  occurred 
from  the  increasing  amount  of  subtentorial  blood  and  cerebrospinal  fluid 
being  collected  there,  the  pulse-  and  respiration-rates  descended  to  48  and 
14,  respectively,  and  the  blood-pressure  ascended  to  150 — typical  signs  of 
medullary  compression,  but  the  ophthalmoscopic  examinations  were  practi- 
cally negative  because  the  supratentorial  pressure  was  not  so  greatly  in- 
creased and  the  pressure  of  the  cerebrospinal  fluid  as  indicated  by  the 
lumbar  puncture  was  also  not  markedly  increased  (as  the  low  pulse-  and 
respiration-rates  would  presuppose)  because  there  was  apparently  a  definite 
blockage  at  the  foramen  magnum,  which  prevented  much  cerebrospinal 
fluid  and  blood  from  escaping  dowTiward  into  the  spinal  canal,  or  the 
general  intracranial  pressure  was  in  reality  not  high  and  there  was  only 
a  high  local  medullarj'  pressure. 

A  suboccipital  decompression,  if  performed  earlier  than  the  time  of 
the  subtemporal  decompression,  miirht  have  relieved  the  acute  medullary 
compression  sufBciently  to  have  secured  a  recovery;  the  presence  of  the 


Fio.  100. — Wide  linear  fracture  extending 
from  the  left  petrous  bone  posteriorly  alonjj  the 
basilar  process  of  the  occipital  bone  to  the 
foramen  magnum — a  most  serious  type  of 
fracture  for  fear  of  subtentorial  complications, 
as  occurred  in  this  patient. 
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motor  aphasia  and  weakness  of  the  right  side  of  the  face  and  of  the  ri|iki 
arm  made  the  left  subtemporal  decompression  seem  at  the  time  the  non 
rational  procedure. 

The  resistance  of  patients  to  intracranial  injuries^  and  particalaiiy  to 
the  effect  of  an  increased  intracranial  pressure,  varies  very  much  indeed: 
children  withstand  them  much  better  than  adults,  women  apparently  nraeh 
better  than  men,  and  naturally  non-alcoholic  patients  much  better  than  thw 
patients  addicted  to  the  daily  use  of  alcohol ;  these  latter  patients  are  pl^ 
ticularly  bad  risks  and  the  prognosis,  with  or  without  operation,  is  alwijs 
very  grave,  in  that  the  danger  of  the  so-called ' '  wet ' '  brain  of  cerebral  edou, 
and  consequently  a  medullary  edema,  is  very  great  indeed.  It  is  for  tUi 
reason,  to  a  large  extent,  that  the  mortality  figures  of  large  "cily  charity" 
hospitals  are  very  high  indeed,  because  the  vast  majority  of  their  patienti 
having  brain  injuries  are  also  suffering  from  the  results  of  chronic  aleohol" 
ism  and  therefore  arteriosclerosis  in  its  various  forms,  chronic  nephritis,  ete. 

If  this  patient  could  have  been  operated  upon  within  two  hours  after 
admission,  he  might  have  had  a  definite  chance  of  recovery,  and  it  is  unfbr 
tunate  that  the  operation,  when  it  was  decided  upon,  could  not  have  been 
performed  within  three  hours  after  admission  instead  of  five  hottriw  At 
the  first  examination  upon  admission,  the  condition  of  the  patient  was  waA 
that  it  was  felt  advisable  to  examine  him  frequently  in  the  hope  that  lie 
would  be  able  to  **take  care  of"  the  increased  pressure  by  the  natnrtl 
means  of  absorption,  and  this  decision  was  considered  advisable  and  good 
surgical  judgment  (as  it  is  in  many  cases).  In  this  patient,  however,  the 
signs  of  medullary  compression  advanced  so  rapidly  that  it  would  have 
been  better  judgment  to  have  advised  the  operation  earlier,  and  yet  it  was 
impossible  to  ascertain  this  fact  within  two  hours  after  his  admission.  Yet 
when  it  was  finally  decided  that  an  operation  was  imperative,  it  was  moet 
unfortunate  that  the  operation  could  not  have  been  performed  immediately, 
for  by  the  time  the  operation  was  finally  begim  the  patient  was  well  advanced 
into  the  condition  of  cerebral  edema.  I  have  observed  this  loss  of  moit 
valuable  and  most  important  time  to  the  patient  in  similar  cases  of  brain 
injury-  when  the  patient  has  been  allowed  **to  wait"  over  night  in  ord» 
that  an  X-ray  picture  of  the  fracture  may  be  obtained;  so  frequently,  ft 
patient  having  the  condition  of  mild  medullary  compression  is  thus  per- 
mitted to  reach  the  stage  of  medullary  edema  while  waiting  for  an  X-ray 
picture — of  no  importance  either  to  the  patient  or  to  the  doctor,  so  far  as  the 
treatment  of  the  patient  is  concerned,  as  an  operation  is  not  advised 
according  to  the  presence  or  not  of  a  fracture  of  the  skull ;  it  so  frequently 
happens  that  the  operation  should  be  performed  upon  the  side  of  the  skull 
opposite  to  the  fracture,  and  it  is  the  clinical  signs  which  determine  whether 
the  operation  shall  be  a  left  or  a  right  subtemporal  decompression.  In  these 
urgent  cases,  if  the  X-ray  must  be  taken  (and  I  believe  an  X-ray  picture 
should  always  be  obtained  if  only  for  the  clinical  records  and  data),  then 
by  all  moans  let  it  be  taken  several  days  after  the  necessary  and  appropriate 
treatment  has  l)een  used— whether  an  operation  or  not;  otherwise,  it  may 
happen,  and  I  feel  th^it  it  does  freciuently  occur,  that  the  X-ray  picture  of 
the  patient  has  l)een  obtained  and  the  patient  has  died  or  has  been  allowed 
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^ngerons  stage  of  medullary  edema  while  ** waiting"  for  the 
>erative  treatment. 

-Acute  severe  brain  injury  associated  with  high  intracranial 
to  subdural  hemorrhage  and  cerebral  edema.    Left  subtem- 
cession  and  drainage.    Death.    Autopsy. 
Daniel.  Forty-four  years.  White.  Married.   Salesman.  U.  S. 
October  21,  1913,  Polyclinic  Hospital.     Referred  by  Doctor 
dge. 
(October  22,  1913 — 21  hours  after  injury). — Left  subtem- 
ression  and  drainage, 
ber  23,  1913 — ^18  hours  after  operation. 
itory  negative. 

kistory  negative,  except  for  chronic  alcoholism. 
Iness. — While  crossing  the  street  in  an  intoxicated  condition, 
aocked  down  by  a  trolley  car ;  immediate  loss  of  consciousness ; 
3  hospital  in  the  ambulance. 

ion  upon  admission  (40  minutes  after  injur>0. — Tempera- 
pulse,  82;  respiration,  20;  blood-pressure,  146.  Profoundly 
alcoholic  and  vomited  profusely  alcoholic  mixtures  three  times 
lightly  aroused.  Extensive  laceration  of  scalp  over  occipital 
ecchymosis  of  both  orbits.  Blood  in  the  right  external  auditory 
pic  examination  reveals  a  laceration  of  posterior  portion  of 
lie  membrane;  left  tympanic  membrane  bluish  and  bulging; 
areas  ecchymosed.    Pupils  equal,  rather  contracted  and  do  not 

Reflexes  negative.    Fundi  negative. 
f. — Expectant  palliative. 

ion  (12  hours  after  admission). — Temperature,  99.8°;  pulse, 
•n,  16 ;  blood-pressure,  150.  At  this  examination,  careful  prob- 
ipital  laceration  reveals  a  fracture  of  the  underlying  bone,  but 
l.  Patient  has  just  had  a  Jacksonian  convulsion,  beginning 
arm,  then  extending  both  to  the  right  face  and  right  leg; 
of  the  muscles  lasted  3  minutes.  Pupils — left  much  smaller 
id  does  not  react  to  light.  Reflexes:  patellar — right  greater 
ht  inexhaustible  ankle  clonus  and  double  Babinski ;  abdominal 
it.  Fundi — retinal  veins  dilated;  definite  blurring  of  nasal 
>th  optic  disks.  Lumbar  puncture — bloody  cerebrospinal  fluid 
ressure  (approximatdy  21  mm.). 

'. — The  onset  of  right-sided  convulsions  with  the  signs  of  an 
tracranial  pressure  made  a  subtemporal  decompression  advis- 
to  lessen  the  intracranial  pressure  but  also  to  lessen  the  cortical 
r  the  left  hemisphere ;  on  account  of  the  right-sided  convulsions, 
right  reflexes  and  the  contracted  left  pupil,  a  left  subtemporal 
a  was  naturally  advised.  T^nfortunately,  permission  for  the 
Id  not  be  obtained  immediately,  and  when  it  was  finally  secured, 
'  room  was  being  used  so  that  it  was  8  hours  later  before  the 
lid  be  performed:  during  this  time,  the  patient  had  had  14 
mvulsions  (none  of  them  becoming  general  in  character  and 
lot  over  3  minutes),  the  pulse  had  descended  to  58  three  hours 
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^-^Lm^J\ 


Fig.  101.— 'E^eteiiai^'^p  tttif^r  fraetaro*  of  botli 
p«trmiA  bonra  mid  oi  the  MedpiLAl  btimc  Int  i  Uie 
loranien  nin^nuin,  enuHinK  a  large  Mubtfritarinl 
bemorrhtigp  and  dirfrt  inecluU&ry  coiiiprewion 
&uil  ila  r«tiultt£iic  nicdullary  cdeiua. 


before  and  had  now  risen  to  76,  both  yptie  disks  were  obscured  by  edema  but 
no  measurable  swelling  of  them,  and  the  left  pupil  wliieh  had  been  eoa- 

tracted  was  now  markedly  dilatej— 
so  that  the  dani^er  of  medullary  edoni 
was  very  great  indeed  (and  as  thehis^ 
tory  of  the  patient  shows,  it  bd 
already  begun). 

Operation  (20  hours  after  admis- 
sion), — Left  subtemporal  deeompm- 
sion  {no  anesthesia  beinor  necessary): 
usual  vertical  incision,  bone  removal 
and  no  complications.  Dura  very  teu^e 
and  bluish;  upon  ineising  it^  dark 
syrupy  blood  welled  through  openiiie 
and  upon  enlarfringr  the  dural  op^^nint 
much  of  this  free  subdural  blood  mn] 
bloody  cerebrospinal  fluid  eseapA 
Cortex  was  under  such  high  pressnre 
and  protruded  so  tensely  tJiat  two 
attempts  were  made  to  tap  the  ven- 
tricles but  they  were  unsucessfuL  Cortex  contained  many  punctate  heiu- 
orrhages  but  no  lacerations  were  visil)le.  During  the  operation,  two  riglit- 
^^^^  _        _  sided     eonvidsious    oc- 

-^^^^^^  cur  red   so    tliat   it   was 

necessan^  to  use  chloro- 
form to  control  th**nL 
At  end  of  the  operation^ 
the  cortex  could  be  seen 
l>ulsating  feebl^\\  Usual 
closure  with  two  drains 
of  rubber  tissue.  Dura- 
tion, 50  minutes. 

Post-aperative  Nota. 
— -The  temperature  at 
the  beginning  of  the 
operation  had  been 
102.6'  and  the  pulse  92, 
and  at  the  end  of  the 
operation  it  had  risen  to 
^  104.4°  and  the  pulse  to 

rhagea  eapeci&Uy  upon   118;  the  gcru^ral  condi* 

LI  a  patiout  dying  from     ..  ..,        . 

tion  rapidly  became 
worse,  so  that  12  hours 
after  operation  the  temperature  was  106^,  pulse  150,  respirations  42,  when^as 
the  blood-pressure  was  only  102 — that  Is.  all  the  signs  of  an  acute  meilullar) 
edema  and  collapse.  Patient  died  18  hours  after  the  operation  with  ^ 
perature  of  lOS*^, 


Flo,   102— M  . 
tbe  orbital  aurbu  *^  n,i  u 
acute  medulliiiy  edema. 
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'  line  of  fraetore  radiated  from  cxterDal  occipital 
1  ID  median  line  across  the  foraiiLen  magnum  and 
dlar  process  of  oeetpital  bone  to  the  posterior  cliiioid 
ca;  from  this  point  a  line  of  fracture  radiated  later- 
lue  (Fi^^  101 ).  Small  hemorrhati:e  beneath  dura  over 
o  posterior  to  both  orbits.  Much  subdural  free  blood 

and  clotted  blood  subt^ntorially  about  cerebellum 
inisive  lacerations  and  cortical  hemorrha^jje  in  both 

the  orbital  surfaces  (Fig,  102).  Both  middle  ears 
I 


lia,    lli'J. — The    ptrHt-mnrteni    phntrj«ra|>li    after    tejinplctinn     ui 
"        autapAy   extiibitirij^   tlie   riiyltijile   L-ontu^iot^  uf   Lhe  »cii.lp  and  thic 
exteuftivt  oiodtoid  cccbymouiij. 

eiuorrhagc,  acutely  compreasiuir  the  medulla  itself. 
g  cause  was  found  to  account  for  the  ri*rht-sided 
X  of  both  heuiispheres  appeared  niacro.scoi)it'ally  to 
lese  negative  findiujLrs  to  account  for  localized  eon- 
3  of  focal  cortical  irritation  are  unfortunately  only 
Q juries — whether  due  to  localized  edema  as  seems 
ases,  or  that  certain  areas  of  the  cortex  are  more 
I  in  some  people  than  in  others,  may  also  be  a 
ice.  It  is,  however,  not  so  essential  to  attempt  to 
=ielf  from  the  particular  area  of  the  cortex  atfeeted 
neral  intracranial  pressure  by  means  of  a  subtem- 
pecially  over  the  hemisphere  involved,  and  by  this 
m  is  also  lessened. 

ug  in  this  patient  to  observe  the  pupillary  ehan|res; 
i  slightly  contracted  and  equally  so,  due  to  tho  mild 
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irritative  presence  of  the  cortical  hemorrhage.  (JShock  uot  being  an  impor- 
tant factor  in  this  patient,  the  pupils  were  not  dilatyed  as  they  usually  are; 
alcoholism  undoubtedly  tends  to  lessen  the  initial  shock  in  head  injuries.) 
As  the  cortical  irritation  increased,  and  especially  over  the  left  hemisphere 
more  than  the  riy^ht,  the  left  pupil  became  more  contracted  than  th*:"  right 
pupil  J  however,  as  the  eortieal  irritation  over  the  left  hemisphere  became 
overshadowed  by  the  pressure  of  the  increasing  snpracortieal  hemonrha^, 
thoi  sigrns  of  cortical  irritation  changed  to  those  of  a  corticid  paralysis  of 
pressure — that  is,  the  contracted  left  pupil  now  became  dilated  and  nuieh 
lar«rer  than  the  ri*rbt  pupil,  and  naturally  with  no  reaction  to  light.  This  is 
a  fairly  constant  pnpillar^^  phenomenon  and  it  is  a  definite  aid  to  cortical 
localization,  especially  in  the  absence  of  external  factors  such  as  morphia,  etc. 

The  otoscopic  findings  of  a  lacerated  right  tympanic  membrane  and 
merely  a  bluish  and  bulging  left  tympanic  membrane  were  confirmed  at  the 
nuliipsy  in  that  a  line  of  fracture  extended  through  the  tegmen  tympani 
of  both  petrous  bones  and  yet  the  left  tympanic  membrane  escaped  being 
ruptiu'cd.  It  is  surprising  tliat  no  cerebrospinal  fluid  was  observed  in  the 
(Jisi'barge  from  the  right  car,  and  yet  that  is  a  fairly  frequent  observation 
I'vcn  in  the  presence  of  a  line  of  fracture  into  the  middle  ear  and  the  profuse 
ilisebai^^e  of  blood  from  the  external  anrlitory  canal;  it  would  seem  that  in 
fiomc  of  these  patic^nts,  the  dura  overlying  the  line  of  fracture  in  the  petrous 
ht>uc  is  not  t<n^n  and  therefore  there  is  no  escape  of  cerebrospinal  fluid. 

<'asi:  Tri.—Aeutc  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  subdural  hemorrhage  and  cerebral  edema.  Right  subtem- 
porn  I  dccom]ircssion  and  dm  in  age.     Death,     Autopsy. 

\o.  i:U).— Frank.    Thirty-eight  years.   White.    Single.   Thug.    U.  S. 

Ailniitted  November  IH,  1915,  Polyclinic  Hospital. 

itpfrutioti  (November  20,  191.5 — 26  hours  after  injury), — Right  sub- 
(finiuU'al  tieeompression  and  drainage, 

Uicd  Novrtnber  21,  1915 — 32  hours  after  operation. 

t\iituhf  hiTitoKif  negative, 

l*r*ao*ht!   nisfortf. — ** Strong-arm*'  man   with   a  bad  reputation;  twiee 

t*ttsritt  lllurs,s, — Patient  was  found  in  an  alley- way  following  a  fight 
Vw^iNUM^u  rival  *' gangs*';  unconseimis  from  a  hea<l  injury  due  to  blackjack; 
lilvinuld  tM  liosjiital  in  the  ambulance. 

K nimituitiuH  upon  mlmissioti  (about  2  luuirs  after  injury).- — Tempera- 
imv,  W  \  pul^e.  58;  respiration,  16;  blood-pressure,  118.  Well -developed 
uiul  lu^uri'^heil.  rtn'onsfious.  Blerdin*/  from  the  right  ear  and  from  the  nose; 
lui  mH*»loid  i'reliyrn<)sis,  A  ver\'  superficial  lai*eration  of  the  scalp  in  the 
MiriUiiu  occipital  region.  Pupils — \ery  much  eontraete<l  and  no  reaction  to 
liuht  oaorpluHi:  lielieved  to  he  the  cause).  Reflexes^ — ^both  legs  ver^^  rigid  and 
tl  \\a^  inq^oHHihle  to  elicit  either  pntellttr  reflex;  double  exhaustible  ankle 
^InuuH,  rik?bt  liabinski  with  a  suggestive  left  Bnlvinski;  aMominal  reflexes 
aWut.  Kiuuli  I'ctiual  vessels  enlarged;  nasal  margins  of  both  optic  disks 
hluiiXHl  latmbur  puncture — blood-tinged  cerebrospinal  fluid  under  a 
lUudevalvly  iucrcaseil  i»res,snre   (approximately  14  mm.). 

tn:ahHiHi.      K\pee!ajit   palliative;  careful  observation.     It  was  hoped 
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that  the  increai>ed  pressure,  as  shown  in  the  lowered  pulse- rate  and  by  the 
ophthalmoscopic  exauiination  and  the  lumbaj*  puncture,  could  be  '"taken 
care  oV  by  the  normal  means  of  absorption;  the  lowered  blood-pressure 
of  lis,  due  most  probably  to  the  initial  shock  of  the  head  injury,  was  a 
definite  contra-iudication  for  operation.  During  the  next  8  hours,  the  pulse 
slowly  inereased  as  high  as  76  and  the  general  condition  of  the  patient 
improved^ — ^the  blood-pressure  rising  to  130;  at  this  time,  however,  the  pro- 
fuse bleeding  from  right  ear  and  nose  stopped,  aud  within  2  hours  the  puLse 
gradually  descended,  while  the  blood-pressure  eontinued  to  increase  until 
the  following  examination  was  made. 

ExanrinQtion  (22  hours  after  admission).— Temperature,  102'^;  pulse, 
50;  respiration,  14;  blood-pressure,  142,  Profound  unconsciousness.  Bleed- 
ing from  the  right  ear  has 
ceased ;  otoscopie  examina- 
tion reveals  a  small  laceration 
of  the  posterior  lower  quad- 
rant of  the  right  tympanic 
mcmbnme.  Pupils^ — right 
widely  dilated  and  does  not 
react  to  light,  ReHext^s — pa- 
tellar greatly  exaggerated 
with  double  patellar  clonus 
(both  legs  being  very  rigid 
and  could  not  be  flexed)  ; 
double  ankle  clonus  and  dou- 
ble Babinski ;  abdominal  re- 
flexes absent.  Fundi— retinal 
veins  dilated  ;  papilledema  of 
1  diopter^ — both  nasid  halves 

and     temporal     halves    being  p,^     lO^^EUcD^ivenide   linear   fracture  of  oedpilal   bone 

obscured.     IjUnibar  puncture  J"*^   *'^  ^'^"^  ri»hi   uf  the  miiJlmo,    m  m  pntirnt  upon  whoim   tho 

*              _  operatMni   of   rielit  ftubh/mporiil  dprijrjiprtMHion   was  pc.rUjrnted 

blood-tinged    CereltrOSpina!  ■"  the  hopci  ilmi  sm  amir  mcirlullary  rtleniti  rould  hv  prt'V^-nl^ 

^  '        ,  .    ,  Two  silver  cli|)«  rah  be  artu  witliiii  the  ovai  bony  defect  of  the 

nuid     under     high     pressure  right  subtemporal  decompression. 

(approximately   22    mm.)- 

Treatment. — An  immediate  right  subtemporal  decompress; ion  advised  in 
the  hope  that  the  acute  medullary  rompreswion  eonUl  be  relieved  before  the 
signs  of  mediil]ary  edema  occurred  tinrl  thus  this  frreat  danger  be  avoided ; 
the  dilated  right  pupil,  together  with  the  fact  that  the  patient  and  his  rela- 
tives all  were  right-banded,  and  there  being  no  other  localizing  signs,  a 
right  rather  than  a  left  subtemporal  decompression  was  deemed  advisable ; 
the  line  of  fractui-e  extending  into  the  riL-'ht  ear  w^is  of  no  loeali/ing  aid  to 
the  intracranial  lesion.  However,  before  preparations  for  the  operation 
could  be  completed,  the  pulse,  within  a  period  of  two  hours,  had  risen 
rapidly  to  76,  while  the  blood-pressure  hiul  descended  to  124;  nevertheless, 
in  spite  of  these  signs  of  an  approaching:  merlnlhiry  edema,  the  oporatiuu 
was  hurriedly  performed. 

Operafion  (24  hours  after  admission).=-Right  subtemporal  decompres- 
sion (no  anesthesia  being  necessary)  :  usual  vertical  incision,  bone  removed, 
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and  no  complications.  Dura  tense  and  bluish,  and  upon  incising  it,  a  lirp 
amount  of  dark  syrupy  subdural  blood  welled  out ;  upon  enlarging  the 
dural  opening,  many  dark  subdural  clots  extruded,  revealing  a  swolkn 
cortex  which  tended  to  protrude  but  did  not  rupture;  rather  "dry"  brain, 
but  owing  to  the  loss  of  a  large  amount  of  supracortical  free  blood,  the 
cortex  could  be  seen  pulsating  slightly  at  the  end  of  the  oiieration.  Kb 
punctate  hemorrhages  nor  cortical  lacerations  visible.  Usual  dosiue  wiA 
two  drains  of  rubber  tissue  inserted.    Duration,  35  minutes. 

Post-operative  Notes. — The  general  condition  of  the  patient  did  not  b^ 
come  worse  during  the  first  12  hours  after  operation — the  pulse  remained 
under  80  and  the  blood-pressure  not  lower  than  120,  but  then  the  condition  of 
the  patient  rapidly  chanj^ed  so  that  20  hours  after  operation  the  temperature 
was  105.4^,  pulse  132,  respiration  34  and  blood-pressure  110 — a  pronoonced 

condition  of  medullary  edema.  The 
usual  course  followed — ^temperature 
rising  to  108^,  pulse  160  plns^  respi- 
rations 48,  while  the  blood-presBure 
descended  to  80  and  below;  when  death 
occurred  32  hours  after  operation. 
A  rontgenogram  was  taken  postmor- 
tem for  comparison  with  the  antop^ 
findings  (Fig.  104). 

Autopsy. — ^Linear  fracture  ex- 
tended downward  from  occipital  pro- 
tuberance into  posterior  margin  of 
foramen  magnum  and  then  from  the 
anterior  margin  of  foramen  magnum 
forward  along  the  right  edge  of  the 
basilar  process  to  the  tip  of  the  right 
petrous  bone,  where  it  turned  at  right 
angles  into  petrous  portion  of  right 
temporal  bone  (Pig.  105).  Blood  in 
the  right  middle  ear.  Layer  o£  dark  blood  over  both  hemispheres — ^more 
over  left.  Both  anterior  portions  of  frontal  lobes  contused  and  slightly 
lacerated — left  more  than  right;  many  subarachnoid  hemorrhages  (Fie. 
106).  ^fueh  clotted  blood  snbtentorially  about  the  cerebellum  and  medulla 
— the  medulla  being  forced  downward  into  the  foramen  magnum  where  it 
apparently  blocked  the  entire  lumen.    Ventricles  negative. 

Reynarlcs. — It  would  seem  that  a  suboccipital  decompression  would  ha\'e 
offered  this  patient  a  greater  chance  of  recovery  if  performed  earlier— 
])ef<)re  the  pulse  had  reached  its  lowest  level  and  therefore  before  the  signs 
of  a  beginning  medullary  edema  had  appeared ;  this  operation  however,  is  a 
mueh  more  formidable  one  than  the  subtemporal  decompression,  and  the  signs 
of  an  acute  direct  medullary  compression  occur  so  rapidly  and  progress 
so  (luickly  into  the  stage  of  medullary  edema  that  it  is  most  unusual  for  a 
suboccipital  decompression  to  be  deemed  advisable;  besides,  even  in  these 
patients  having  an  acute  direct  medullary  compression  but  of  mild  severity, 
the  subtemi)oral  decompression  undoubtedly  suffices  to  obtain  a  good  recov- 


Fio.  105. — Extensive  linear  fracture  of  right 
petrotw  bone  and  of  the  occipital  bone  extending 
into  foramen  magnum  anteriorly  and  posteriorly 
— the  most  serious  type  of  fracture  on  account 
of  the  fre<iuent  medullary  complications  of  direct 
pressure  of  hemorrhage  and  edema. 
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ery  of  the  patient,  and  im  the  subtemporal  decompression  is  a  comparatively 
*'safe'*  operation,  and  of  very  little  shoek  to  the  patieiitj  naturally  it  is 
usually  advised.  When  not  successful  and  the  patieut  dies  and  similar 
autopsy  findinofs  as  in  this  patient  are  disclosed,  then  it  is  very  easy  to 
assert  that  a  suboceipital  decompression  was  indicated  and  would  have  pro%^ed 
STxflBcient  for  a  recoverj^  of  life.  If  a  subtemporal  decompression  with  drain* 
age  and,  if  necessary,  a  bilateral  decompression  had  been  performed  6  hours 
earlier,  when  the  pulse  was  descending  from  71)  to  tiO  and  the  signs  of  an 
increaHing  intracranial  pressure  were  becoming?  more  marked,  rather  than 
waiting  until  morning  when  the  pulse  had  descended  to  50  (its  lowest  level 
as  it  proved),  possibly  even  in  this  patient  a  recovery  might  have  been 
obtained,  as  the  subtentorial  pressure  and  even  the  direct  compression  ofi 


FiC  IW. — Multiple  jiubtirarhnoid  hnntnrrhnjcri;  upon  Thi*  inforii>r  tttirHici'a  of  both  frniital  li>hrH  in  u  pnfient 
dying  of  aeiittr  niodullijiry  edema  fuElowitiK  a  Jiiptiullary  eoriiffrfKsiun  of  aubtcfiti'irial  b-f?riMJrrli!iKf'' 

the  medulla  mi^ht  have  been  lessened.  There  are  no  cases  in  surgfery 
requiring  immediate  treiitment  so  nuich  as  patients  havinjr  brain  injuries 
with  a  hig'h  increase  of  the  intracranial  pressure*  and  the  successful  treat- 
ment  of  ones  bavin *?  a  high  intracranial  pressure  re(|uires  most  careful  ami 
repeated  examinations  and  observations,  and  if  the  increased  pn^sure  can- 
not be  controlled  and  lessened  by  the  expectant  palliative  measures,  then  an 
early  mechanical  relief  by  means  of  a  decompression  is  uri^^ently  required 
and  should  be  performed  without  delay. 

The  unusually  low  initial  pulse-rate  of  58  in  this  patient,  while  the  blood- 
pressure  was  only  118,  would  tend  to  indicate  even  then  a  direct  medullary 
compression  while  the  blood-pressure  itself  was  inlhu^nced,  tem[H)rarily  at 
least,  by  the  initial  shock.  In  future  patit^its,  this  initial  low  pulse  ccun- 
bined  wiih  a  low  blood-pressure  will  have  a  prreater  si^niifieance. 

The  markedly  contracted  pnpils  observed  up(ui  admissioii  were  nndonbt- 
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edly  due  to  the  cortieal  irritation  of  the  subdiiral  hemorrhage,  and  as  tlie 
intraeraiiial  pressure  beeame  higher  and  more  over  the  right  cortical  hemi- 
sphere, the  rigfht  pupil  naturally  became  dilated  from  the  paralytic  effect 
of  this  siipracortieal  pressure. 

The  spai^tieity  of  both  legs  to  the  ext^^nt  of  a  marked  stiffness,  and  alsa 
slightly  of  the  arms,  is  a  very  serious  prognostic  sign  in  these  patients  having 
brain  injuries  in  that  they  usimUy  die  witliin  24  hours  after  its  appearance; 
it  may  be  due  to  extreme  intracranial  pressure,  but  it  is  more  probably 
the  result  of  high  intracranial  pressure  causing  an  edema  of  the  pyramidal 
tracts  and  particularly  of  the  medulla  itself,  so  that  this  extreme  degree 
of  bilateral  spasticity  occurs.  The  ant(jpsy  findings  of  the  medulla  being 
** choked'*  and  ** collared*-  in  the  foramen  magnum  would  tend  to  confirm 
this  observation;  also  the  presence  of  a  subteritorial  fracture  and  thus  the 
greater  danger  of  subtentorial  lesions  with  hitrh  direct  medullary  compres- 
sion, is  usually  ascertained  in  these  patients  having  a  high  degree  of 
bilateral  spasticity. 

The  *U'o)ttre'€Otfp''  effect  of  cranial  injuries  upon  the  brain  is  again 
illustrated  in  this  patient — the  area  of  contact  being  in  the  occipital  region 
and  the  fracture  extending  from  there  along  the  base  to  the  right  ear,  and 
yet  it  is  not  the  inuierlying  or  overlying  cortex  that  is  damaged  but  the 
anterior  portions  of  both  frontal  lobes,  and  particularly  the  left  lobe,  which 
arc  contusenl  and  lacerated.  However,  it  is  the  presence  of  an  increases! 
intracranial  pressure  whirh  detei-mines  the  necessity  of  a  subtemporal  de- 
compression»  and  not  the  presence  or  not  of  cortical  contusions  and  lacera- 
tion; also»  it  is  not  nwesstjry  nor  practicable  in  most  patients  having 
brain  injuries  t<^  operate  diret*tly  over  the  cortieal  lesion,  but  rather  to 
relieve  the  high  intracranial  ]n"essure  liy  nutans  of  a  svd)temporai  decom- 
pression 0%'rr  the  liemisjdiere  of  the  higher  pressure — whether  the  under* 
lying  cortex  is  ccmtused  or  lacerated  or  not,  and  it  matters  not  where  the 
linear  fracture  of  the  skull  is  or  whether  it  is  present  at  all ;  if  there  are  no 
Iwaliiiing  siirus  of  greater  increased  ir)traerauial  pressure  over  either  hem- 
isphere, then  naturally  the  suiiteminucd  tlecomprcssiou  is  performed  on  the 
right  side  in  luitienls  who  are  rijjriit-handed,  and  on  the  left  side  in  the  patients 
who  are  left-handed. 

The  accurate  estiuuitiun  of  the  increasing  intracranial  pressure,  as  regis- 
tered by  tbe  lumliar  innieture,  is  elearly  illustrated  by  the  test  made  upon 
the  patient's  admission  to  the  hospital  when  the  pressure  was  approximately 
14  muL,  and  then  22  hours  later  when  the  signs  of  definite  papilledema  had 
oeenrred  in  both  fundi,  tbe  pressure  at  lumbar  puncture  had  risen  to  approx- 
imately 22  mm.  llus  tt^t  is  now  more  ae<'urately  registered  by  the  use  of  tlie 
spinal  mercurial  manometer  and  this  instrument  is  a  most  valuable  one  for 
the  accurate  registration  of  increased  intracranial  pressure  of  varying  degree. 

Case  7*]. — Acute  severe  brain  injury  associated  with  a  fracture  of  the 
base  of  the  skull  and  extreme  intracranial  pressure;  extradural,  subdural 
and  intracerebral   hcTuorrha^ies  and  cortieal   laceratifuis ;  medidlary   com- 
pression and  inei])ient  medullary  edema.     Left  snhtemporal  decompress! 
and  drainage.     Medullary  edema ;  death.     Autopsy. 

No.  1026.— Gertrude.    Fifteen  \  ears,    White.    School.     U.  g  ^m 
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Admitted  October  29,  1918 — 5  hours  after  injury.  Audubon  Hospital. 
Referred  by  Doctor  George  Barrie. 

Operation  (October  29,  1918 — 1  hour  after  admission ).-7-Left  subtem- 
poral decompression  and  drainage. 

Died  October  30, 1918 — 7  hours  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness, — ^While  *  *  running  an  errand ' '  early  this  evening  (7  p.m.)  , 
patient  was  found  lying  upon  the  pavement  near  the  curbing  in  a  stuporous 
condition;  she  was  carried  into  her  home,  regained  complete  consciousness 
almost  immediately,  said  that  her  head  **hurf  her,  but  was  unable  to  state 
how  the  injury  had  occurred ;  small  amount  of  bleeding  from  left  ear,  asso- 
ciated with  a  left  mastoid  ecchjTnosis ;  she  became  sleepy — *  *  dozed  off  to 
sleep,"  and  the  patient  was  not  considered  to  be  seriously  injured  until 
3  hours  later,  when  it  was  ascertained  that  she  could  not  be  aroused  to 
consciousness;  the  pulse  had  become  66  and  the  respirations  14  and  of  an 
irregular  character,  while  convulsive  twitchings  of  the  entire  right  side  of 
the  body  now  appeared. 

Examination  (3  hours  after  injurj' — in  consultation  with  Doctor  Barrie). 
— Temperature,  99.4** ;  pulse,  64 ;  respiration,  16 ;  blood-pressure,  128.  Well- 
developed  and  nourished.  Profound  unconsciousness  with  extreme  spastic- 
ity of  both  legs  and  partially  of  both  arms — almost  the  rigidity  of  opisthot- 
onus; tetanic  twitches  throughout  body — right  side  more  than  left.  Small 
amount  of  clotted  blood  in  left  auditorj^  canal ;  otoscopic  examination  re- 
vealed a  laceration  of  the  lower  posterior  quadrant  of  the  left  tympanic 
membrane;  extensive  left  mastoid  ecchjTnosis.  Pupils — left  pupil  widely 
dilated,  while  the  right  pupil  was  contracted  to  pin-point  size,  and  neither 
reacts  to  light.  Reflexes — patellar  very  much  exaggerated,  with  double 
patellar  clonus;  double  ankle  clonus  and  double  Babinski;  abdominal  re- 
flexes absent.  Fundi — retinal  veins  full,  tortuous  and  buried  in  edematous 
tissue  in  places;  double  papilledema  of  1  diopter  swelling — both  nasal  and 
temporal  halves  of  the  optic  disks  being  obscured  by  edema  but  not  to  the 
extent  of  producing  ** choked  disks''  (a  swelling  of  2  diopters  plus). 

Treatment. — In  the  presence  of  these  signs  of  high  intracranial  pressure 
of  suflScient  amount  to  produce  the  definite  condition  of  medullary  com- 
pression associated  with  a  bilateral  spasticity  and  epileptiform  seizures  of 
cortical  irritation,  an  immediate  removal  of  the  patient  to  a  hospital  was 
advised  so  that  the  patient  could  have  the  benefit  of  a  subtemporal  decom- 
pression if  her  condition  then  warranted  it — the  danger  of  an  acute  medul- 
lary edema  being  very  great  indeed. 

Examination  upon  admission  to  Audubon  Hospital  (4  hours  after 
injur}'). — Temperature,  101°;  pulse,  88;  respiration,  28;  blood-pressure," 
126.  Profound  unconsciousness  continues ;  the  spasticity  is  possibly  not  so 
marked  and  no  convulsive  seizures.  Pupils — ^both  dilated  and  do  not  react 
to  light.  Reflexes — patellar  verj^  much  exaggerated  with  double  patellar 
clonus ;  double  ankle  clonus  and  double  Babinski ;  abdominal  reflexes  cannot 
be  elicited.     Fundi — retinal  veins  engorged  and  buried  in  places  in  ede- 
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raatmis  retina*;  double  *'ehoked  di-sks'*  of  3  diopters  swi^liripr.  Lumbar  pune- 
ture— bloody  cerebronpinal  fluid  under  high  pressure  (23  mm.). 

Treatment, — For  fear  of  the  onset  of  an  acute  medullary  edema,  an 
immediate  left  subtemporal  decompression  and  drainage  advised — the  rela- 
tives being  informed  that  the  patient's  ehances  of  reeovery  were  very  small 
but  that  the*  operation  to  lessen  the  high  intraeranial  pressure  did  offer  some 
hope  and  that  it  was  the  only  form  of  treatment  which  might  be  benefieial 
Operation  {5  hours  after  injury). — Left  subtemporal  decompression  and 
drainage  (before  the  operation  could  be  started,  however,  the  pulse  had 
ascended  to  110  and  the  respiration  to  34,  while  the  blood -pressure  bad 
descended  to  120 — the  signs  indicative  of  an  early  medullary  edema  ;  it  was 
j^till  hoped  that  the  immediate  relief  of  the  high  intracranial  pressure  might 

aid  the  patient  to  recover, 
f  ^^^■^■■■^^^^^  ^^^d    it    w*a^    therefore 

hurriedly  performed^  :  usual 
vertical  incision,  bone  re- 
moved and  no  eomnlications; 
temporal  muscle  beneath  the 

temporal  fascia  \v<is  hemor- 

y  ^^^^^^^^^^^^^^^^^^^^^^^HH  a  frac- 

ture of  the  underlyin*r  bone 
was  revealed  upon  retrac- 
tion of  the  muscle  fibres;  this 
fracture  extended  trans- 
vtTsely  tliroiiirh  the  upper 
portion  of  the  left  s^^uanious 
l>one  and  thiough  it  was  ooz- 
inpr  imich  free  blood ;  upon 
removiutr  the  bone,  a  large 
extrndural  hemorrhage  wa« 
revealed  and  evacuated.   At 

Fig    lOT.^rivnl  butiy  rlefert  of  lift  uiilliffrMpornl  decnfuprefl-     thc    loWCr    auteriOr    atl^lc    Of 
arioti  in  a  pattpixt  ilyiriK  frf'Hii  an  p,f."iit  ?  irirdiilltiry  c^fleniei,    npera-        »       i  *  %  ■% 

tion  ailviufd  in  llig  hope  tbat  the  advataciug  tntjdullary  edema     thc  bOUV  Opening,  tuC  liuder- 

lyuig  dura  was  found  to  be 
torn — also  the  main  branch  of  the  left  mitldlc  meningeal  artery  which 
was  spurting  freely;  a  small  gauze  tape  was  used  to  control  this  bleeding 
temporarily.  TIirf»uuh  the  dural  openiuj?  much  dark  currant-jelly  blood 
was  beiny  r^xtruded,  ti>irctbcr  with  inner  rated  cerebral  tissue;  the  dura 
was  now  widely  opened,  expfjsiug  iimch  subdural  blood,  and  through  several 
cortical  lacerations  welled  dark  blood-clots.  The  escape  of  this  free  hemor- 
rhatre  and  cerebrnspiurd  fluid  permitted  the  cortex  to  bidge  less  tensely  so 
that  a  definite  pulsiitiou  was  visible.  T'suid  closure  with  3  drains  of  rubber 
tissue  iTis<^rted.     l)uratinn,  :^S  minutes. 

Post-opf  ratirc  Notrs^ — At  the  end  of  the  opcnitiou,  the  temperature  was 
302^,  pulse  140,  respiration  'M\  wluli-  the  blood- pressure  had  descended  to 
112:  the  patient  did  not  recover  consciousness  and  2  boui-s  after  operation, 
coiivvilsive  twilcliings  bcjiKn  agnin  on  the  right  side  of  the  body;  the  rest- 
lessness was  extreme.     The  gcucrnl  eouditio])  i»f  the  patient  rapidly  became 
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worse  in  that  the  temperature  ascended  to  106°,  pulse  and  respiration  to  150 
and  44,  respectively,  while  the  blood-pressure  descended  below  100 — the  typi- 
cal chart  of  an  acute  medullary  edema  approaching  the  exitus ;  patient  died 
7  hours  after  operation.  A  rontgenogram  was  taken  postmortem  for  com- 
parison with  the  autopsy  findings  (Fig.  107). 

Autopsy, — Linear  fracture  extended  transversely  from  the  left  external 
orbital  angular  process  backward  through  the  left  squamous  bone  and  then 
downward  through  the  left  petrous  bone  across  the  sella  turcica  to  the 
foramen  ovale  in  the  right  middle  fossa  (Fig.  108).  Small  amount  of  extra- 
dural hemorrhage  lay  beyond  the  margins  of  the  left  subtemporal  decom- 
pression. A  thin  film  of  supracortical  hemorrhage  over  both  cerebral 
hemispheres,  with  extensive  lacerations  of  the  left  frontal  lobe  and  left 
temporo-sphenoidal  lobe,  while  the  tip  of  the  right  temporo-sphenoidal  lobe 
was  contused  (** trauma  au  contre- 
coup^*).  In  the  posterior  portion  of 
left  frontal  lobe  was  an  intracerebral 
hemorrhage  of  4  cm.  in  diameter.  Both 
the  cerebrum  and  cerebellum  were 
very  edematous  and  *  Vater-lo^pred" 
with  much  free  blood  beneath  the  ten- 
torium; the  medulla  itself  was  dis- 
tinctly edematous.  Ventricles  negative. 

Remarks.- --This  patient  again 
illustrates  the  futility  of  cranial  opera- 
tions upon  patients  who  have  reached 
the  stage  of  medullary  edema;  it  is 
useless  to  operate  upon  these  patients 
after  they  have  passed  through  the 
stage  of  medullary  compression  and 
have  reached  the  condition  of  medul- 
lary edema,  as  indicated  by  the  rapidly 
increasing  pulse-  and  respiration- 
rates,  high  temperature  and  lowering  of  the  blood-pressure.  It  would  have 
been  better  surgical  judgment  to  have  refused  to  operate  upon  this  patient 
after  all  preparations  for  the  operation  had  been  made  and  when  it  was 
ascertained  that  the  condition  of  the  patient  had  changed  so  rapidly  from 
that  of  the  preceding  examination ;  and  yet  it  is  most  difficult  not  to  advise 
the  operation  even  at  this  late  stage,  because  it  is  definitely  known  that  the 
patient  will  die  if  nothing  is  done,  and  that  possibly  the  patient  might  have 
a  chance  of  recovery  if  the  operation  is  immediately  performed  before  the 
medullary  edema  has  advanced  to  a  severe  degree ;  this  reasoning,  however, 
is  faulty  and  illogical,  and  it  is  poor  surgical  judgment  to  advise  a  cranial 
operation  upon  these  patients  after  they  have  reached  this  stage  of  acute 
medullary  edema. 

The  variation  of  the  pupil  in  this  patient  is  very  interesting  and  instruc- 
tive :  the  widely  dilated  left  pupil  associated  with  the  contracted  right  pupil 
indicated  the  paralytic  compressive  effect  over  the  left  cerebral  cortex  and 
the  irritative  eflfect  of  a  smaller  supracortical  hemorrhage  over  the  right 


Fig.  108. — Extensive  baailar  fracture  of  the 
middle  foesie  and  across  the  sella  turcica  in  a 
patient  having  large  extradural,  subdural  and" 
intracerebral  hemorrhages  and  cortical  lacera- 
tions— the  resulting  increased  intracranial  pres- 
sure producing  an  early  medullary  edema. 
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hemiaphere ;  as  this  supracortical  pressure  over  the  right  hemisphere  in- 
creased, then  the  right  pupil  beeame  diiated — ijidicatmg  an  extreme  intra- 
craoial  pressure  of  supracortieal  eharacten  If  this  iocreased  intracranial 
pressure  could  ha%^e  been  lessened  by  the  operation  to  a  marked  extent, 
then  the  left  pupil  would  undoubtedly  have  become  smaller  and  thus 
indicating  the  subsidence  of  the  paralytic  eflfeet  of  a  left  siipracortical 
hemorrhage,  and  if  a  bilateral  deeompreHHion  had  been  performed,  then  the 
right  pupil  would  also  have  become  smaller ;  in  this  patient,  however,  the 
cerebral  edema  and  intracranial  hemorrhage  were  of  such  large  amount 
and  the  condition  of  the  patient  had  advanced  so  far  into  the  condition  of 
acute  medullary  edema,  thai  the  operation  in  itself  was  not  of  suMeient 
deeompressive  effect  at  this  late  stage  to  produce  any  marked  improvement. 

The  l)i lateral  spasticity  observed  within  3  hours  after  the  injury  was  a 
had  prognostic  sign,  especially  when  so  severe  as  to  cause  a  mild  degree 
of  opisthotonos ;  it  indicates  not  merely  an  extreme  cortical  irritation  biit 
also  an  edematous  compression  of  the  pyramidal  tract  fibers,  and  it  is  rare 
lor  these  patients  to  recover:  I  have  not  had  one  patient  in  this  series  of 
acute  brain  injuries  recover  in  whom  this  condition  of  marked  bilateral 
spasticity  has  been  observed. 

The  ces.sation  of  the  convulsions  at  the  time  of  the  patient's  admission 
to  the  hospital  and  also  a  lessening  of  the  bilateral  spasticity  indicated  that 
the  cortical  irritation  had  been  submerged  by  an  increasing  supraeortical 
pressure,  so  that  the  signs  of  cortical  irritation,  espeeially  the  convulsive 
twitchings,  disappeared;  in  this  connection,  it  is  interesting  to  note  that 
the  convulsive  twitchings  returned  to  the  right  side  of  the  body  within 
2  hours  after  the  operation,  when  tlie  pressure  over  the  left  cerebral  cortex 
at  least  had  been  lessened,  and  it  was  thus  possible  for  the  cortical  irritation 
to  be  again  exhibited. 

B,  Bilateral  (Irrouiprcaaiott, 

Case  77. — Acute  severe  brain  injury  with  signs  of  high  intracranial 
pressure  due  to  suiHlural  hemorrhage  and  cerebral  edema.  Bilateral  decom- 
pression and  drainage.    Medullary  edema ;  death.    Autopsy. 

No,  ini.— Denru"^.  Forty-eitrht  yetn>i.  White.  Married.  Laborer.  Ireland 

Admitttnl  October  30,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Wyctli. 

Opfmiwiiii  (October  30,  1914 — ,>  hoin^s  after  injury).^ — Bilateral 
deiH>nipressi(Ui  and  drainage. 

Died  Xuveuiber  1.  1914 — 22  hours  tifter  operations. 

Fftm  iltf  h  is  fonj  n  c  ga  t  i  \  e . 

PrrsoiHtl  hiiitorif  uciriitive,  except  for  chronic  alcoholism. 

Present  Illues.^. — Three  hours  ago,  patient  fell  lu^adlong  from  doorsteo — 
a  distance  of  5  feet,  striking  his  bead  upon  the  cement  pavement ;  immed 
loss  of  conseiousiu^ss ;  brought  to  the  hospital  in  the  ambulance. 

EjaminaiioH   upon   admission    (3  hours  after   injury ).— Temper? 
99.8°  ;  pulse,  50;  respiration^  14  ( Cheyne-Stokes  type)  ;  blood-pressure 
Profound  unconsciousness.     Oojitusion  and  laceration  of  scalp  ove 
frontal  area  :  left  orbit  ccThyuuttii'  and  extensivt'ly  swollen,    Bleedinr 

nose,  mouth  aiul  left  ear.     Pupils — left  hirgrr  than  ri^dit  and  does  nc 

I. 
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to  light.  Reflexes — ^patellar  very  miieh  exagprerated  but  apparently  equal; 
no  ankle  clonus  nor  Babiiiski;  both  eremasterie  and  abdominal  reflexes 
absent,  Fundi^ — dilated  retinal  veins  ^  papilledema  of  both  optic  disks  but 
ha^ingr  a  measurable  swelling  of  only  one  diopter^that  is,  not  a  fully  de- 
veloped *' choked  disk." 

Treatment. — The  patient  being  rigfht-handed  and  the  only  loealizing 
sign  being  a  dilated  left  pupil  (which  tended  to  indicate  that  the  left  cerebral 
hemisphere  was  compressed  more  tlian  the  riiy^ht),  it  was  decided  that  a  right 
subtemporal  decompression  was  immediately  advisable  in  order  to  lessen  the 
high  intracranial  pressure  and  prevent  the  condition  of  acute  medullary 
f'ompression  from  merging  into  an  acute  medrdlary  edema.  While  prepara- 
tions for  the  operation  were  being  complt^ted,  tlie  pulse  descended  to  48  as  its 
lowest  level,  but  by  the  time 
the  operation  was  begun,  the 
pulse  had  ascended  to  10, 
while  the  blood-pressure  had 
fallen  to  134 — thus  indica- 
ting even  at  this  early  date 
the  probable  onset  of  acute 
mednllar\"  edema;  in  the 
belief,  however,  that  the 
patient  might  yet  have  a 
chance  of  n»covery  by  means 
of  an  operation  (an  opinion 
now  known  t*>  be  mistiiken), 
the  operation  was  performed. 
A  rout  gen  ogram  wns  made 
while  waiting  for  the  opera- 
ting-room to  he  prepared 
(Fig,  109). 

First  Operation  (2  hours 
after  admission  and  5  hours 
after  injurjO- — Right  subtemporai  decompression;  usual  vertical  incision, 
bone  removed  and  no  eomplications.  Dura  ver^^  tense  and  upon  incising  it, 
clear  cerebrospinal  fluid  spurted  under  high  pressure;  upon  enlarging  dural 
opening,  the  edematous  *'wet*'  cortex  protruded  under  high  tension  but 
did  not  rupture :  no  cortical  hemorrhage  nor  laeenition  visible  and  the 
brain  became  comparatively  '*dn'/^  but  remained  very  much  swollen  and 
*' water-logged.'*  As  only  a  moderate  amount  of  cerebrospinal  fluid  had 
escaped  and  since  the  pulsation  of  the  cortex  was  very  slight,  it  w^as  decided 
to  perform  immediately  a  left  subtemporal  decompression.  Usual  closure 
with  2  drains  of  rubber  tissue  inserted.  Temporary  sterile  dressing  applied. 

Second  Operation  (immediately  after  first  operation),— Left  subtem- 
poral  decompression :  usual  vertical  incision,  bone  removed,  and  no  com- 
plications. Dura  ver>'  tense  and  bluish ;  upon  incising  the  dura,  dark  blood 
spurted  a  distance  of  1  foot  for  a  period  of  a  minute;  upon  enlarging 
dural  opening,  large  dark  clots  welled  out  so  that  the  underlying  cortex 
which   was  concave  due   to  the   compression   of  the   overlying  clots  now 

21 


Fia.  109.— Curvilinear  fracture  oi  left  occipital  bone,  extend- 
inic  into  left  petrnua  bonrp  in  m  patient  havinjs  im  entreme 
intracranial  prasaure  precipitating;  a  njiedullary  edcnia.  A 
bilaterol  eubtemporal  deconipresaifin  was  tidvi»fH\  in  the  mii- 
taken  bt^lief  that  a  recovery  of  life  was  poeeible. 
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became  {gradually  convex.  Dark  clots,  the  size  of  cherries,  continued  to 
well  into  opening  from  above,  thoujrh  no  cortical  hemorrhage  or  laceration 
was  visible  in  this  area.  At  the  end  of  operation,  however,  so  niiieh  blood  and 
cerebrospinal  fluid  had  escaped  that  the  intradural  tension  was  much  less 
and  the  cortex  pulsated  fairly  normally.  Usual  closure  with  2  drains  of 
rublier  tissue  inserteil.    Duration,  85  minutes. 

Post-operaiive  Notes. — Before  the  operation  was  finished,  the  pulse  had 
ascended  to  78  and,  within  6  hours  after  operation,  the  pulse  had  risen  to 
110,  respirations  to  30,  while  the  blood-pressure  had  descended  to  104:  the 
freneral  condition  of  the  patient  rapidly  became  worse  so  that  patient  never 
refrained  consciousness;  16  hours  after  operation,  the  teuiperature  was  1()6', 
pulse  160,  respiration  38,  and  the  blood *pressu re  90;  the  patient  died  22 
hours  after  operations. 

Autopsy. — A  curvilinear  fracture  extended  through  the  left  occipital 

bone  foi-ward  and  cblitjuely  down- 
ward into  the  left  squamous  lM)ne  and 
then  into  the  left  petrous  bone — end- 
ing near  the  left  internal  aiuiit^n' 
meatus  (Fij^.  110).  Only  a  small 
amount  of  subdural  hood  was  present, 
but  the  cerebral  cortex  was  very  much 
swollen  and  hemorrhagic  throujo^hout. 
Much  free  blood  and  cerehii>spinal 
fluid  subteiitorially  about  the  cerebel- 
lum and  medulla — this  indieatintr  a 
direct  medidlary  compression.  Ven- 
tricles netrativc. 

Rrnmrks. — The  early  marked  signs 
of  high  medullar>^  compression  occiir- 
ringso  fjuickly  following  a  head  injury 
indicated  a  direct  medullarv^  com* 
jyression ;  for  this  reason,  no  lumbar 
puncture  was  att«niptfd,  all  hough  now  it  would  be  performed  safely 
by  using  the  spinal  mercurial  manometer  so  that  there  would  be  no  danger 
of  increasing  tlic  rucdnlhiry  eompn/ssicui  by  a  * 'choking''  of  the  me<lulla 
m  the  foramen  uiagnnrn :  iiiso,  if  sueh  a  patient  was  now  exiunine«J,  a  suh- 
neripital  deeompit^ssitui  would  be  immediately  performed  rather  than  the 
subtemporal  deeomivressions — which  are  of  little  or  no  value  in  relieving 
t!ie  acute  direct  medullary  comi>ression  occurring  in  head  injuries.  It 
U(udd  have  heeu  In'ttt  r  surirli'td  judgment  not  ti)  have  performed  the  opera- 
tion when  it  was  ascertained  that  the  signs  of  medullary  edema  had  already 
occ\irivd;  if  this  patient  could  have  been  operated  upon  two  hours  earlier, 
a  ri'uuvrry  of  life  might  have  been  obtaintHl. 

Alcohol  as  a  factor  in  increasing  the  mortality  of  brain  injuries  bv  les- 
sening the  natural  resistance  of  the  patient  so  that  medullary  edema  occurs 
much  more  easily  in  these  patients,  was  present  in  this  case;  the  mortalitv 
following  brain  injuries  in  patients  suffering  from  chronic  alcoholism  is 
exceed i  ugly  high. 


Fiu,  l\U. — linear  fnn'tiirc  i»f  left  [wet rons  bone 
in  u  pulient  {Jyin^  frnni  lufdulJarv  etlt'fiia  due 
to  ib<'  hiiih  prciifturo  (if  a  Bubilural  hernurrluige 
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III  the  presence  of  very  high  intraeranial  pressure  as  in  this  patient, 
althou^i  ha%^iii^'  the  localizing  sign  of  a  dilated  left  pupil — indicating  the 
paralytic  effect  of  higher  pressure  over  the  ipsolateral  left  cerebral  hemi- 
sphere, it  is  better  surgical  judgment  to  perform  first,  a  right  subtemporal 
decompression  in  such  a  patient  who  is  right-handed,  and  then  the  decompres- 
sion over  the  side  of  the  head  having  the  signs  of  the  higher  pressure  ;  in  this 
manner,  there  is  less  dau^^er  of  severe  operative  damage  to-  the  more  highly 
developed  underlying  left  cerebral  cortex.  Naturally,  iu  patients  having 
signs  of  only  an  increased  intracranial  pressure  and  not  of  extreme  degree, 
then  the  decompression  would  be  performed  over  the  side  of  the  head, 
exhibiting  the  signs  of  higher  intracranial  pressure — in  this  patient,  the 
left  hemisphere. 

Case  78.— Acute  severe  brain  injuni^  associated  with  signs  of  high  intra- 
cranial pressnre  dne  to  subdural  hemorrhage  and  cerebral  edema.  Bilateral 
decompression  and  drainage.    Medullary  edema;  death.    Autopsy. 

No.  789.— Daniel.  Twenty-eight  years,  White.   Single.  Chauffeur.  U.  S. 

Admitted  February  25,  1917,  Polyclinic  Hospital. 

Operatioifs  (February'  25,  1917 — 24  hours  after  injury). — Bilateral 
decompression  and  drainage. 

Died  February  25,  1911 — ^immediately  following  operations, 

Faniibj  hist  or  if  negative. 

PersoiKil  historif  negative,  except  for  chronic  alcoholism. 

Present  Illness.— Wlule  patient  was  walking  across  the  street,  he  was 
struck  by  an  automobile  and  knocked  headforemost  into  an  iron  water* 
hydrant;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  automobile. 

Examhmtia)i  upon  admission  (15  minutes  after  injurv^). — Tempera- 
tnre»  98.4°  ;  pulse,  60;  respiration,  20;  blood-pressure,  136,  Well-developed 
and  nourished ;  nnconscious,  but  very  restless.  An  extensive  hcnmtoma 
over  the  left  parietal  area  extending  down  into  left  ma.stJiid  region.  Profuse 
bleeding  from  left  ear;  left  mastoid  ecchymosis.  Pupils— pin-point»  cfiual 
and  do  not  react  to  light.  Rcflexes^patellar  very  much  exaggerated,  right 
greater  than  left;  right  ankle  cIothis,  right  Babinski  and  a  suggestive  right 
Oppenheim  and  right  Gordon  reiiex;  alHlominal  retiexes  absent.  Fundi — ■ 
unable  to  examine  the  fundi  with  the  oplithalmoscope  on  account  of  the 
extreme  contraction  of  both  pupils. 

Treatment. — Expectant  palliative;  careful  observation.  Within  1  hour, 
however,  both  pupils  liecamc  widely  dilated,  right  more  than  left,  and  did 
not  react  to  light.  Reflexes  remained  the  same  as  at  preceding  examination, 
but  the  ophthalmoscope  revealed  the  retinal  veins  markedly  dilated  with 
extensive  retinal  hemorrhages  and  an  edematous  obscuration  of  both  optic 
disks — ^a  papilledema  of  1  diopter  in  swelling.  Lumbar  puncture — ^bloody 
cerebrospinal  fluid  tuider  high  pressure  (21  mm.)-  Th(^  pulse  had  ascended 
to  92,  while  the  respiration  was  irregular  but  deep,  with  a  blood-pressure  of 
120,  and  the  patient  was  becoming  more  and  more  profnunilly  unconscious. 

Treatment. — in  the  belief  that  the  pulse- rate  of  92  was  possibly  dne  to  the 
profuse  hemorrhage  from  the  left  ear  (120-130  drops  per  minute  were  escap* 
ing)  and  that  this  increase  of  the  pulserate  was  not  due  to  an  early  onset  of 
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medullar^'  edema,  it  was  thought  advisable  to  perform  a  left  .subtemporal  de- 
compressiou  inunediately  in  the  hope  that  this  fatal  complication  might  be 
avoided.  While  waiting  for  the  operating-room  to  be  prepared,  a  roiit^eno- 
gram  was  taken,  revealing  an  oeeipital  fracture  [Fig.  lU). 

First  Opfraiioii  (2  hours  after  admission ),— Left  subtemporal  decom- 
pression (uo  anesthesia  bein^  necessary)  ;  usual  vertical  incision,  bone  re- 
moved and  no  complications.  Dura  exceedingly  tense  and  bluish,  and  upon 
incising  it,  bloody  eerebrospinal  fluid  spurted  a  distance  of  3  feet,  striking 
the  operator  in  the  eye;  npon  enlarging  dural  opening,  the  underlying 
cortex  protruded  and  ruptured  for  a  distance  of  2  cm. :  an  attempt  to  tap  the 
left  lateral  ventricle  not  successful,  and  as  the  underlying  cortex  was  eom- 

p  a  r  a  t  i  V  e  1  y  ' ' dry  "  but 
**waterdogged/'  and  tmder 
such  high  tension  tJiat  the 
cortex  did  not  pidsate,  a 
right  subtemporal  deeoni- 
pression  was  considered 
necessary.  Usual  closur** 
with  2  drains  of  rubber  tissue 
inserted.  Temporary  sterile 
gauze  dressing   applied. 

Second  Operation  ( inmie- 
diately  following  the  first 
operation ) . — Right  subtem- 
jjoral  decompression ;  usual 
vertical  incision,  bone  re- 
moved and  no  complications. 
Dura  verj"  tense  and  upon 
incising  it,  bloody  cerebro- 
s  i>  i  n  a  1  fluid  spurted  a 
distance  of  over  2  feet ;  upon 
enlarging  dural  opening;  the 
underlying  cortex  tended  to 
protnule  but  did  not  rup- 
ture. A  small  amount  of  eerel>rospinal  fluid  and  l>looil  escaped,  but  not  of 
suflieient  quantity  Ui  pi^i'iuit  tin*  enrtieal  tension  to  lessen.  No  cortical 
hemorrhage  or  laceration  visible — merely  a  *' water-logged"  brain.  Usual 
closure  with  2  drains  of  rubber  tissue  inserted.  Duration,  85  minutes.  As 
the  skin  was  l)cing  sutunnh  the  patient  siulderdy  beeanie  worse,  pulse  became 
imperceptible,  respinitinns  eeased,  althouirh  the  heart-beat  continued  for 
almost  -l  minutes  until  the  patient  died — a  death  typical  of  medullary  edema 
in  that  the  heart-ln^at  had  ascended  rapidly  to  150  plus  and  the  i-espirations 
to  4f*  pins,  while  tlit^  bhiod- pressure  had  drsecnded  to  84  before  death. 

AKtopaif  ( Doctor  Weston K — ^Large  heuvatoma  over  left  temporo-par 
oeei[jiral  area.    Witle  linear  fracture  extended  from  posterior  oeeipital 
tuberance  dtKwnwanl  ami  forward  to  the  left  of  the  foramm  magnum  * 
then  fnrwaril  and  to  tlu'  left — tearing  flu^  left  lateral  sinus  and  then  int 
b^ft  petrous  bone  iilnng  its  superior  margin  toward  the  sella  turcica  i 


Fia.  111. — Linrar  frafturp  of  the  rl^Ut  half  of  ocripilal 
bone,  cxtcnrling  intu  the  righl  pfir^fUs*  bime  in  a  patiftii 
upon  VihoH)  a  bilairriil  tfcroniiiresstum  hiwj  iit«rf(irin»M;l  in 
the  horjL'  ihat  it  fnight  prevent  the  advance  uf  an  early  medul- 
lary edenta. 
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several  lines  of  fracture  radiating  anteriorly  and  laterally  from  it.  (See 
frontispiece.)  Large  siibtentorial  hemorrhage  about  the  medulla  com- 
pressing it.  Small  amount  of  subdural  hemorrhage  over  both  hemi- 
spheres. Brain  tissue  itself  not  damaged,  but  very  much  swollen  and 
*" water-logged/'  Ventricles  negative.  The  orbital  surface  of  both  frontal 
lobes  slightly  contused. 

Remarks. — The  ffuestion  of  shock  in  this  patient  was  seriously  considered 
as  being  an  important  factor  in  the  condition,  especially  regarding  the 
advisability  or  not  of  an  early  operation  being  attempted ;  the  signs  of 
a  rapidly  increasing  pressure,  however,  with  a  blood-pressure  of  136,  made 
the  factor  of  shock  of  almost  negligible  character  and  could  not  be  consid- 
ered as  prohibiting  an  attempt  to  improve  the  condition  of  the  patient 
However,  the  increase  of  the  pulse-rato  from  60  to  92,  while  the  blood- 
pressure  decreased  from  136  to  120,  should  ha%T  indicated  to  us  that  a  medub 
lary  edema  had  already  occurred  and  that  the  prognosis  was  absolutely 
bad — with  or  without  operation — and  naturally,  no  operation  should  have 
been  performed. 

The  autopsy  findings  indicate  such  a  high  intracranial  pressure,  and 
especially  such  a  direct  compression  of  the  medulla  by  subtentoriai  blood 
and  cerebrospinal  fluid,  that  a  medullary  edema  seems  inevitable.  The 
rupture  of  the  left  sigtnoid  sinus  is  in  itself  sufficient  cause  of  death  in  that 
when  it  bleeds  snbtentorially  a  direct  compression  of  the  medulla  results. 

The  presence  of  chronic  alcoholism  in  this  patient  was  unrloubtedly  a 
factor  in  allowing  the  medullary  edema  to  occur  much  more  easily  than  in  a 
patient  of  trreater  resistance,  and  yet  any  patient,  no  matter  how  resistant, 
would  have  succumbed  to  an  injury  of  this  severe  character. 

It  would  have  been  better  juclginent  if  a  lumbar  puncture  with  the  meas- 
urement of  the  pressure  of  the  cerebrospinal  fluid  had  bet^n  made  immedi- 
ately after  the  patient's  admission  to  the  hospital,  and  it  is  always  now 
performed  in  similar  patients;  so  mild  were  the  signs  of  shock  at  this  time, 
that  it  could  have  been  performed  with  lit  lie  or  no  disturbance  of  the  patient, 
and  in  this  manner  the  accurate  estimation  of  the  intracranial  pressure 
could  have  been  obtained  and  possibly  an  earlier  attempt  to  lessen  the 
increased  intracranial  pressure  woidd  have  been  possible.  And  yet,  the 
autopsy  findings  were  of  such  a  severe  character  in  this  particular  patient 
that  it  is  very  doubtful  whether  any  operative  procedure  could  have 
benefited  him. 

A  lumbar  puncture  was  most  carefully  performed  upon  this  patient 
before  operation  because  it  was  believed  that  rhf*  subtentoriai  pressure  was 
very  high;  although  the  patient  was  in  the  condiTiuu  of  shock,  having  a 
subnormal  temperature  and  a  low  blood-pressure,  yet  the  pulse  was  60 — a 
clinical  syndrome  in  these  patients  indicating  a  high  direct  medullary 
c<>mpress!on  in  the  presence  of  shoek.  To  jierform  a  lumbar  pntieture,  there- 
fore, and  to  allow  the  escape  of  efU'ebros[>itml  flnid  miglit  thus  take  away, 
to  a  greater  or  less  degree,  some  of  the  supporting  pressure  beneath  the 
medulla,  and  thus  permit  the  metlulla  to  be  jammed  down  into  the  foramen 
magnum,  producing  the  acute  symptoms  ami  signs  of  extreme  meibdlary 
compression.     This   has   occurrn^l    in    jiatients    having   large    subtentmial 
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tumors,  but  since  the  lunibar  puncture  can  now  be  so  performed  that  no 
fluid  is  withdrawn,  and  its  pressure  can  be  estimated  without  lessening  to 
any  appreciable  extent  the  intraspinal  pressure,  therefore  the  danger  of  this 
medullary  complication  is  practically  nil.  In  this  patient,  however,  the  sub- 
tentorial  pressure  was  in  itself  so  high  that  the  same  effect  upon  the  medulla 
was  produced,  in  that  the  medulla  was  ** choked''  in  the  ringr  of  the  fora- 
men magnum,  A  suboccipital  decompression  should  have  been  considered 
in  this  patient. 

In  the  operations  upon  these  patients,  especially  upon  the  rig'ht  side 
durinor  the  first  operation,  a  ventricidar  puncture  should  always  be  per- 
formed in  the  hope  that  the  ventricles  are  dilated  with  fluid  and  thus  the 
eerel>ral  tension  can  be  immediately  lessened  by  the  withdrawal  of  thii? 
fluid:  this  procedure  should  be  attempted  iu  all  eases  havinsr  extreme 
intracranial  pressure.  The  autopsy  findings,  however,  in  this  patient  showed 
that  the  ventricles  had  not  been  blocked  and  therefore  a  ventricular  tapping 
would  have  been  of  no  assistance. 

Case  79, — Acute  se%Tre  brain  injury  associated  with  a  perforating  bullet 
injury  of  entire  brain  and  with  high  intracranial  pressure  due  to  subdural, 
intracerebral  and  ventricular  liemorrhage.  Bilateral  decompression  and 
drainage.     Death.    Autopsy. 

No.  021. — Oliver.     Sixty-six  yeai-s.    Whit4?.    Married.     Retired.     U.  S. 

Admitted  August  15,  1913 — 3  hours  after  injury.  Polyclinic  Hospital, 
Referred  by  Doctor  W.  8.  Pritehard, 

Operatio7is  (August  15,  1013^1  hour  after  admission). ^ — Bilateral  de- 
compression and  drainage. 

Died  August  16,  1913—12  hours  after  operation. 

Famibf  hisiori/  negative. 

Personal  IHsfonf. — Always  well  and  strong;  no  alcoholism.  Following 
the  burning  of  his  country  home  3  years  ago,  patient  became  melancholy, 
depressed,  and  developed  a  large  number  of  eccentricities:  became  ver^j' 
miserly  and  penurious — permitted  meat  to  be  used  only  once  a  w^eek  in  the 
family  in  order  to  lessen  the  expense,  and  also  prohibited  the  use  of  the 
bath-tub  but  once  a  week  to  save  water  and  to  prevent  the  * '  wearin^-out  of 
the  pipes"  by  the  running  water  ;  tbe  use  of  the  toilet  was  also  included. 

rrfsent  lUncs:^. — Three  hours  ago  (11  a.m.),  the  patient  was  found  in  the 
bathrofmi  shot  through  the  head^ — one  .32-calibre  revolver  bullet  passing 
througli  the  vertex  of  the  skull  transversely  and  the  other  bullet  entering 
at  the  vertex  and  perforating  t!ie  brain  vertically  downward  to  lodge  jus! 
posterior  to  the  foramen  magnum.  Profuse  bleeding  from  the  vertex — being 
both  tbe  wounds  of  entrance  and  of  exit  of  one  of  the  bullets.  Uuconscious; 
brought  to  the  hospital  in  the  amludance. 

Kxanntidtioi}  uymn  admission  (3  houi*s  after  injuiy). — Temperature, 
99.2'^;  pulse,  74;  respiration,  IG  ;  blood-pressure,  152,  Well-developed  and 
nourished.  Profoundly  luicooscious  with  stertorous  irregular  respiration  of 
the  Cheyne-8tokes  type.  Profuse  bleeding  and  discharge  of  bloody  cerebro- 
spinal fluid  from  the  large  bi-pariet^il  wound  at  the  vertex — A  incbes  in 
width  and  extending  above  the  longitudinal  sinus;  small  perforating  d* 
wound  one  inch  to  the  right  of  the  longitudinal  siuus-^the  entrance  ' 
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other  bullet.  No  definite  parahses  elicited.  Profuse  discharge  of  blood  and 
cerebrospinal  fluid  from  the  right  ear.  No  powder  burns  or  marks  found. 
Pupils  moderately  dilated  but  equal,  and  react  to  light  sluggishly.  Reflexes 
— patellar  present  and  etiual ;  no  ankle  clonus  nor  Babinski ;  abdominal 
reflexes  present  and  equal.  Fundi— retinal  veins  full  and  tortuous;  nasal 
halves  of  both  optic  disks  and  temporal  margins  blurred  by  edema — though 
no  measurable  swelling  ascertained.  Lumbar  puncture — bloody  cerebro- 
spinal fluid  imder  increased  pressure  (approximately  19  mm.)- 

Treatment. — The  presence  of  marked  signs  of  high  intracranial  pressure 
associated  with  a  perforating  bullet  injury  of  the  brain  and  not  associated 
with  severe  shock,  made  advisable  a  right  subtemporal  decompression  and 
drainage,  both  for  the  purpose  of  lowering  the  increased  intracranial  pres- 
sure and  thereby  to  prevent,  if  possible,  a  severe  degree  of  medullary  com- 
pression, but  also  to  lessen 
the  great  danger  of  an  infec- 
tive meningitis  and  meningo- 
encephalitis resulting  from 
the  passage  of  the  bullet  with 
foreign  material  intracrani- 
al! y.  The  wound  at  the  ver- 
tex was  cleaned  and  packed 
with  stenle  gauze,  so  that 
the  bU^eding  ceased ;  the 
longitudinal  sinus  had  not 
been  injured;  brain  tissue 
was  oozing  through  the  dnnd 
wound  under  high  tension. 
An  X-ray  picture  was  taken 
while  wHiting  for  the  opera- 
ting* T-rtnm  fn  liA  nrpnnrPil  Fir,.  112.— l.aterai  roniecn-Rrutri  fihowing  the  bullet  wotintl 
liUf^  -HJiJiii  LW  UK  pit;'imit:u  of  entrtinrp  at  tho  verti?)[  and  it*  eourse  downwurd  to  \\6 
TFi*^.    112).  l^^Mlgmt-nt,    Juat    postrrior    U*  Uh*  fomim-n   inuKnuiii;    the  riwht 

V        ^'  -*  j' •  ventriclt?  wiiti  perforate*!  in  itg  i)esce(it. 

Operation  (1  honr  after 
admission  and  4  hours  after  injnr>0- — ^Bilateral  decompression  (no  anes- 
thesia being  nei^essaiy )  :  First,  right  subtemporal  decompression ;  usual 
vertical  incision,  bone  removed  and  no  compliciitinns.  Dui'a  v^ry  tens(* 
and  bluish  and,  upon  incising  it,  blo<^Kly  cerebrospirud  fluid  spurted  to  a 
height  of  almost  6  incht^s;  upon  enlarging  the  dural  opening,  the  under- 
lying cortex  tended  to  protrude  under  high  intraecreliral  pre?jsnre,  causing 
the  cortex  to  rupture  in  3  places;  mulfiplt'  pune'ate  hemorrhages  through- 
out the  cortex  gi\ing  it  the!  appearance  ;dmost  of  liver  tissue.  The  cen^- 
bral  pressure  remained  so  high  that  the  cortex  pn>truded  tliron^h  the 
dural  opening,  so  that  a  left  subtemporal  decompression  was  considered 
advisable  to  lessen  this  extreme  intradiiro!  pressure.  Usual  closure  with  3 
drains  of  rulxber  tissue  inserted.    Teiuporary  sterile  gauze  dressing  applied. 

Second,— heft  subtemporal  decompression:  usual  vertical  incision,  hone 
removed  and  no  complications.  The  underlying  dura  was  also  very  bluish 
and  tense,  and  upon  incising  it,  a  supraeortical  hemorrhagic  clot  of 
2  cm.  in  thickness  was  evacuated,  permitting  the  underlying  compressed 
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cortex  to  rise.  Numerous  puiietate  hemorrhages  throughout  the  cortex 
but  no  la4!eratiaus  visible.  Before  the  end  of  the  operation,  owiii^  to  the 
escape  of  much  free  blood  and  cerebrospioal  fluid,  the  cortex  pulsated 
feebly  but  still  under  tension.  Usual  closure  with  2  drains  of  robber  tissue 
inserted.    Duration,  83  minutes. 

Posi-opcrative  Notes, — After  the  dura  had  been  incised  in  the  left  sub- 
temporal decompression,  the  patient  opened  his  eyes  and  appeared  to  be 
conscious,  although  no  anesthetic  was  necessary;  again  immediately  after 
the  operation,  the  patient  appeared  to  be  conscious  and  continued  so  for 
four  minutes,  when  he  became  uneorLseious,  and  remained  so.  Four  hours 
after  operation,  the  temperature  suddenly  increased  to  104.6^,  the  pulse  to 
130  and  the  respiration  to  34,  while  the  blood-pressure  descended  to  122; 
these  signs  of  acute  mediillarj'  edema  rapidly  progressed  until  patient  died 
12  hours  after  operation — a  death  typical  of  acute  medullary  edema. 

Autopsy. — The  perforating  bullet 
wound  passed  downward  through  the 
right  ventricle  and  obliquely  forward 
to  lodge  just  posterior  to  the  foramen 
magiium ;  the  other  bullet  had  passed 
transvei^sely  across  the  vertex  of  the 
vault  but  had  not  penetrated  the  dura 
nor  injured  the  underlying  longi* 
tudinal  sinus.  A  line  of  fracture  ex- 
tended downward  from  the  right 
mastoid  l>one  obliquely  forward  aloce 
the  petrous  portion  of  the  ri^t 
tempond  bone,  across  the  sella  tiireica 
to  a  point  just  posterior  to  the  left 
foramen  rotundum  (Fip.  113).  Th^ 
ri^Lrht  lateral  sinus  had  been  torn  by 
the  fracture.  No  lines  of  fracture 
radiated  from  the  wound  of  exit 
which  wns  aliuost  twice  the  size  of  the  wouncls  of  entrance.  Xo  extradural 
heniurrhiJiie  but  a  luyer  of  subilunil  and  supracortieal  hemorrhafre  of  almost 
one-f|uartei'  of  an  inch  in  thickness — more  over  the  left  hemisphere.  Exten- 
sive In  iiiorrhiiirie  clot  in  both  ventricles.  Miu-li  macerated  brain  tissue 
throutrhout  the  cerebral  course  of  the  bullet.  A  larjere  amount  of  clotted 
bluod  In^neitth  the  tentorium  as  the  result  of  the  rupture  of  the  ri^ht  lateral 
siiuis;  the  imnlulla  itself  was  very  edematous  ami  'Svater-loprged/'  beine 
*' jammed'"  downward  into  the  foramen  majjniun. 

Remarks. — ^In  such  an  extensive  and  severe  brain  injury  as  occurred  ia 
this  patient,  the  pro|jnnsis,  both  as  to  recovery  of  life  and  normality^  is 
bad  indecil  ■  the  only  chance  of  recovery  tlmt  this  patient  had  lay  in 
hope  of  a  sufficient  decompression  and  drainage  to  lessen  the  extreme  b 
cranial   pressure,  and  thereby  prevent  the  onset   of  an  acute  raedui 
edema.    The  autopsy  findiuj^^s.  however,  especiany  thcTiipture  of  the 
lateral  sinus  and  the  perforation  of  the  rijiht  ventricle  with  profuse  h 
rhapre  into  both  ventricles,  made  the  reeovery  of  this  patient  impos 


Ftp,  113— An  I'xtpiisive  basilar  fnirture  ex- 
tending from  the  ripht  cHrcJiiitut  hiiiic  thrininh  the 
rij?h(  jM«Trriu»  bone  and  iirr«jas  thi'  ftcllti  turcica 
inlu  the  left  tnirhile  (ofiwi,  m  n  mUifmt  ilyiriR  from 
an  ftciite  (tKtiullnry  etJ^iim  fullowinK  a  perforat- 
ing bullet  injury  uf  the  bruin. 
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AH  penetrating  gunshot  injuries  of  the  skul!,  where  the  dora  has  been 
entered,  should  be  treated  as  brain  injuries  a^ociated  with  a  fracture  of 
the  skull  and  with  signs  of  increased  intracranial  pressure,  as  all  of  these 
patients  have  both  an  acute  i^ercbral  edema  with  more  or  less  intradural 
hemorrhage ;  therefore,  the  treatment  should  be  directed  toward  a  lessening 
of  this  increased  intracranial  presfiinre  by  means  of  a  subtemporai  decompres- 
sion and  drainage,  and  if  necessary  a  bilateral  decompression  and  drainage; 
naturally  the  shock  must  be  survived  first  to  permit  any  operative  procedure. 

It  was  very  interesting  in  this  patient  to  observe  the  return  to  conscious- 
Dess  following  the  opening  of  the  dura  in  the  left  subtemporal  decompression, 
and  thereby  indicating  a  marked  lessening  of  the  high  intracranial  pressure; 
this  relief  was  only  temporary  owing  to  the  continued  bleeding  into  the  ven- 
tricles and  subtentorially  about  the  medulla.  It  is  extremely  rare  for 
patients  to  survive  longer  than  12  hours  following  a  hemorrhage  into  the 
ventricle.  The  slight  impairment  of  the  reflexes  of  this  patient  upon  his 
admission  to  the  hospital  is  very  surprising  and  it  merely  emphasizes 
the  necessity  of  considering  the  entire  clinical  picture  rather  than  indi- 
vidual signs. 

The  line  of  fracture  at  the  base  passing  through  the  right  lateral  sinus, 
the  right  petrous  bone  and  across  the  sella  turcica  following  a  gunshot  injury 
of  the  vertex  with  no  lines  of  fracture  extending  downward  from  the  vertex, 
indicates  that  this  basal  fracture  was  the  result  either  of  the  explosive  effect 
of  the  bullet  injury  ( which  is  very  doubtful  and  espeeially  of  this  type)  or 
that  the  patient  in  falling  had  struck  hi9  head  violently  against  the  floor  or 
other  solid  object  and  the  basal  fracture  resulted  from  it ;  this  is  the  more 
probable  explanation.  If  this  complication  had  not  occurred,  the  chances 
of  the  patient  for  recovery  would  have  been  greatly  improved,  although 
tlie  ventricular  hemorrhage  is  almost  always  a  fatal  complication. 

Acute  Severe  Brmx  Injukies,  with  and  Without  a  Fracture  of  tub 
Skull,  and  Complicated  by  ^lENiNoms.    Death;  Autopsy. 

The  complication  of  a  pnrident  meningitis  and  meniugo-encepbalitis  m 
patients  having  brain  injnries  nsually  results  from  an  infectiou  extending 
through  the  line  of  fraetnre  by  means  of  the  nose,  nnso-pharynx  or  the  cars 
in  basal  fractures,  and  in  fractures  of  the  vault  in  the  presence  of  an  over 
l^'ing  infected  laceration  or  even  enntusicm  of  the  sealp,  and  espeeially  if  the 
adjacent  dura  has  been  torn  ;  infected  lacerations  and  heiuatomata  of  the 
scalp,  even  in  the  absence  of  an  underlying  fracture  of  the  vault,  may  be 
a  sufficient  source  of  infection  to  extend  intracranially  by  means  of  the 
diploetic  veins  and  thus  a  purulent  meningitis  eventually  appears;  this 
complication  occurs  only  too  frequently  following  a  cellulitis  of  the  scalp-^ 
a  most  dangerous  complication  of  cranial  injuries. 

In  those  patients  having  brain  injuries  assoeiated  with  a  high  intra- 

leranial  pressure  sufficient  to  necessitate  the  operation  of  (leeompression  and 

drainage,  the  complication  of  meningitis  may  not  appear  \intil  ^vo  or  six 

days  following  the  decompressinn,  iuu\  it  is  then  always  a  rinestion  whether 

*he  meningitis  has  resulted   from  an  inexcusable  error  in  the  njierative 

'hnie  or  from  improper  treatment  of  the  tissues  adjacent  to  the  line  of 
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fracture  iuto  the  uose,  ears  or  the  overiynig  scalp*  The  eoiii plication  of 
meningitis,  however,  rarely  occurs  in  these  latter  patients  following  early 
deeompressiun  and  this  i^  undoubtedly  due  to  the  early  lessening  of  the 
increased  intracranial  pressure,  so  that  these  patients  not  only  are  less 
comatose  and  their  general  condition  more  resistant  to  infection,  bnt  the 
local  tissues  themselves  have  a  more  normal  resistance  to  an  infective  process 
on  account  of  their  more  normal  circulation,  whereas  in  stuporous  and  even 
unconscious  patients  without  operation  their  general  condition  of  resistance 
is  quickly  lowered  and  the  local  tissues  become  congested,  boggj-  and  ede- 
matous from  the  venous  stasis  resultinof  from  the  increased  intracranial  pres* 
sure  and  therefore  less  resistant  to  an  infective  process  j  besides,  tissues  under 
pressure  are  themselves  not  so  capable  of  resisting  an  infective  process  as 
they  are  under  the  normal  conditions  of  tension  and  circulation.  This 
explanation  may  thus  account  for  the  greater  freedom  from  an  infective 
meningitis  of  patients  whose  increased  intracranial  pressure  has  been  lowered 
early  by  the  operation  of  decorapre^ion  and  drainage. 

If,  however,  the  early  sicrns  of  an  infective  meningitis,  and  especially 
of  the  localized  type,  appear  in  a  patient  upon  whom  an  operation  has  been 
performed  or  not,  then  an  immediate  subtemporal  decompression  and 
drainage  should  be  advised  in  the  hope  that  an  early  lessening  of  the  in- 
creased intracranial  pressure  and  the  associated  drainage  would  be  suffi- 
cient to  afford  the  patient  a  possible  chance  of  recovery.  No  patient  of  this 
type,  however,  should  be  operated  \ipan  in  whom  the  cerebrospinal  fluid  at 
himbar  puncture  contains  the  bacterial  organism  itself,  since  this  positive 
finding  indicates  the  diffuseness  of  the  infective  process  and  the  condition 
is  therefore  practically  hopeless.  If  the  signs  of  meningitis  are  recognized 
early,  then  the  cerebrospinal  fluid  at  lumbar  puncture  is  frequently  clear 
or  only  slightly  turbid  with  an  increased  cell  count  due  to  the  meningeal 
irritation  and  no  bacteria  can  be  found — these  are  the  patients  upon  w^hom 
tlie  operation  of  subtemporal  decompression  and  drainage  and  even  a  sub- 
occipital decf^mprcssion  and  drainage  combined  vnth  a  laminectomy  and 
drainage  may  ofTer  a  chance  of  recovery;  it  is  only  a  chance,  but  it  is  worth 
taking  as  the  risk  is  negligible  compared  with  the  condition  itself,  and 
although  it  is  rare  for  the  patient  to  recover,  yet  there  are  cases  report^. 
I  have  only  two  patients  that  recovered  following  the  operation  of  decom- 
prcssioii  and  driiiiuigi'  rnit  of  n  stories  of  14  who  !md  all  the  signs  of  a  purulent 
meningitis  confirmed  either  at  operation  or  at  autopsy;  neither  of  these  two 
patients,  however,  exhibited  the  bacterial  organism  in  the  cerebrospinal 
fluid  at  Intnbar  puncture. 

Aeitte  srvrre  hmin  In  juries  associute'd  wiih  a  fracture  of  the  skull;  menin- 
g  it  is ,    Death  ;    a  u  t  opmj , 

A.  No  marke^f  sifjns  of  intraemnial  pressure  and  therefore  no  operation 
having  been  performed. 

Case  80. — Acute  s^n^ere  brain  ijijury  associated  with  a  subdural  hem 
rhage  and  a  fracture  of  the  skuil,  but  no  signs  of  high-intracranial  presf^ 
Na  operation.    Meningitis  ;  denth.    Autopsy. 

No.  145. — Agnes.  Thirty -tine  years.  White.  Married.  Housework. 
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Admitted  May  28,  1914,  Polyclinie  Hospital.  Referred  by  Doctor 
John  A.  Bodine. 

Died  June  4, 1914 — 6  days  after  injury* 

Famihj  hisiory  negative. 

Personal  histori/  negative. 

Present  lUness. — While  hanging  out  clothes  from  a  fire-eseape,  patient 
fell  a  distanee  of  12  feet  upon  the  stone  pavement  below;  immediate  loas  of 
consciousness;  brought  to  the  hospital  in  the  ambulance, 

Ejranihwtion  upon  admission  (40  minutes  after  injur>v).— ^Terapera- 
tiire,  97.6° ;  pulse,  82 ;  respiration,  20 ;  blood-pressure,  134,  Semiconscious- 
ness and  in  shock.  Extensive  laceration  over  left  occipital  area  down  to 
bone;  Crxreful  probing  did  not  reveal  an  underlyinfr  fracture.  No  bleeding 
from  nose,  mouth  or  ears;  no  mastoid  eceh^iiioses.  Pupils  equal  and 
react  normally.  Reflexes  slightly  depressed  but  otherwise  negative. 
Fundi  negative. 

Treatment. — Expectant  palliative;  laceration  of  scalp  widely  shaved, 
cleaned  and  loosely  sutured  with  one  drain  inserted.  Careful  observation  in- 
stituted, but  it  wa.H  not  considerHd  that  the  patient  was  seriously  injured  in- 
tracranially.  AVithin  a  few  hours,  the  signs  of  shock  disiippear*Hl  and  the 
general  condition  of  the  patient  iniprovetl  so  that  an  excellent  prognosis  was 
given.  Twenty-four  hours  after  adrnissicm,  patir«nt  com  plained  of  some  head- 
ache and  backache  and  an  impairment  of  the  left  ear ;  otoseopic  examination 
revealed  a  bhiish  discoloration  of  the  left  tympanic  membrane,  and  it  was 
theo  for  the  first  time  tliat  a  froetiire  of  the  skull  was  suspected,  and  there 
were  present  no  signs  of  an  increased  intracranial  pressure,  (The  lesion  of 
the  left  middle  e^r  was  dcmon.st  rated  Ijv  the  sound  of  the  tuning  fork  he  ins: 
always  referred  to  the  left  ear— Weber  s  test,  and  the  bone  conduction  of  the 
left  ear  being  always  grenter  than  air  conduction — Rinnc's  test.)  With  the 
exception  of  impairment  of  hearing  of  the  left  ear,  patient  seemed  to  be 
making  an  excellent  recnverj'  until  June  3  (5  days  after  injury \  when  the 
patient  complained  of  f^everc  headache,  was  nauseated  for  several  hours  and 
finally  vomited;  the  temperature  was  100.2°,  pulse  80,  respiration  20,  blood- 
pressure  136 ;  the  physical  examinatioa  was  negative  except  that  tlu?  oph- 
thalmoscope revealed  enlarged  retinal  veins  but  no  blurring  of  the  details 
of  either  optic  disk.  This  condition  continued  until  18  hours  later,  when  the 
patient  could  not  be  aroused  by  the  nurse  and  the  following  examina- 
tion was  made : 

Examination  (6  da^'s  after  injury). — Temperature,  103.8°;  pulse,  120; 
respiration,  32  ;  blood- pressure,  110.  I*rofound  unconsciousness.  Slight  stiff- 
ness of  the  neck  hut  no  Kernig  reflex.  Xo  ocular  paralyses  nor  convidsions. 
Pupils  slightly  enlarged  but  equal  and  react  to  light  sluggishly.  Reflexes — 
patellar  active  but  equal;  no  aidcle  clonus  nor  Babinski;  abdominal  reflexes 
cannot  be  elicited.  Fundi — retinal  vrins  enlarged  1  no  hlurrij^LT  of.  the  optic 
disks.  At  this  stage  of  the  examination,  the  respiration  suddenly  became 
irregular  and  then  ceased ;  artificial  respiration  and  pulmotor  eontin\ied 
life  for  4  hours — pulse  rising  to  160  plus  and  finally  became  imperceptible; 
patient  died  6  days  after  injury. 

Autopsy  (Doctor  0.  II.  Sehultze).— A  line  of  fractnre  of  the  bursting 
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type  began  in  left  occipital  bone  about  2  em,  below  the  lacerated  area  of 
the  scalp  and  extended  downward  and  forward  into  and  aloii*^^  the  crest  of 
the  left  petrous  bone  to  the  sella  turcica  where  it  stopped;  another  line  of 
fracture  extended  through  the  left  orbital  plate  and  the  left  greater  wing- 
of  the  sphenoid  bone — either  fracture  line  being  possibly  the  soui-ce  of  the 
infection  (Fig,  114).  Subperiosteal  hemorrhages  w^re  situated  over  both 
orbital  plates.  Covering  the  entire  left  hemisphere  and  the  upper  portion  of 
tlie  right  hemisphere  was  a  thin  creamy  purulent  exudate  {bacteriological 
report  (Doctor  Jeffries) — **staphyloeoecus'*)  jmnch  thick  creamy  pus  in  the 
base,PspeciBlly  in  the  middle  and  posterior  fossae.  Cortical  laceration  and  thin 
snpraeortical  hemorrhage  over  right  frontal  lobe  and  tip  of  right  temporo- 

spheiioidal  lobe.  Small  cortical  lacer- 
ations over  the  posterior  portion  of 
left  cerebellar  lobe — underlying  the 
point  of  contact.  Ventricles  negative, 
Eemark's. — This  is  a  most  instnic* 
tive  case:  if  a  meningitis  had  not 
occurred  and  the  patient  had  recov- 
ered (as  was  our  belief  on  the  third 
day  after  admission),  the  diagnosis 
wonhl  have  been  a  **  possible  fracture 
of  the  skull"  or  even  a  ** severe  con- 
cussion with  la'i^eration  of  the  scalp." 
No  doubt  many  brain  injuries,  with  or 
without  fractures  of  tlie  skull,  are 
thus  dingnoscd,  and  it  is  only  when 
com  plications  occur  necessitating  an 
operation,  or  if  death  should  occur  and 
an  autopsy  is  performed,  then  the  true 
condition  is  ascertained,  A  rontgeno- 
gram  should  have  been  taken  of  this 
patient,  and  it  is  pof^siMe  that  the 
occipital  fracture  w^ould  have  been 
located  by  taking  the  pictures  in  different  pbiues  and  angles;  this  would  have 
lieen  ijuportant  not  so  much  from  tlie  standpoint  of  treatment  as  to  whether 
a  cranial  operation  should  l>e  performed  or  not,  but  to  warn  the  medical 
atteiidaut  that  the  cranial  injury  uniy  be  of  greater  severity  than  a  mere 
*'hump''  upon  the  head  and  the  so-called  ** concussion'* — a  much  over- 
worked term  and  applied  much  too  frequently.  Then  again,  a  lumbar  pmie- 
ture  should  have  been  performed  as  soon  as  the  patient  had  recovered  from 
the  signs  of  shock;  if  blood  had  been  found  in  the  cerebrospinal  fluid,  even 
in  the  absence  of  an  increased  intraerauial  pressure,  it  would  have  at  least 
informed  \is  that  the  intracranial  condition  was  one  of  greater  moment  than 
a  mere  ** concussion/'  Besides,  a  lumbar  puncture  should  have  been  pp^ 
formed  surely  on  the  fifth  day  after  admission,  when  the  patient  conipla 
of  severe  headaches  and  even  vomited,  and  especially  when  the  tempe 
had  risen  from  W  to  100,2^:  the  fact  that  the  ophthalmoscopic  e: 


Fifi.  11-1. — Witle  linear  fiacliir^s  mT  the  left 
base— tht'  iM>aterior  Imclure  t>f  Uie  left  p^-troua 
b«^'iif  brini?  the  probable  pathway  cf  iiifeolion 
an*!  rfstilTing  purulent  nieninijiitis  in  this  patient. 
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tion  was  practically  negative  should  not  have  lulled  us  into  the  feeling  that 
the  condition  was  pos.sibly  of  intestinal  origin.  From  the  standpoint  of  not 
having  bad  an  X-ray  picture  taken,  and  especially  the  ne|2:lect  to  have  a 
lumbar  puncture  performed — these  two  oversights  and  mistakes  are  stroagly 
reprehensible  and  should  not  be  permitted  to  occur. 

The  source  of  the  purulent  meningitis  was  undoubtedly  through  the  left 
middle  ear  (even  though  the  left  tympanic  membrane  was  intact),  although 
the  laceration  of  the  scalp  being  in  close  proximity  to  the  fracture  of  the 
occipital  boue  might  have  been  a  possible  source  of  the  infection;  the  hicera- 
tion  of  the  scalp,  however,  was  *  'clean, ' '  and  the  dura  underlying  the  occipital 
fracture  was  not  involved  by  the  menin«:itis. 

The  autopsy  fiiuiings  of  cortical  lacerations  of  the  anterior  surface  of  the 
right  frontal  lobe  and  of  the  riiu^iit  teniporo-sphenoitlal  lobe  would  indicate 
cerebral  traumu  an  confrr-coftp,  whereas  the  small  laceration  of  the  posterior 
portion  of  the  left  cerebellar  lobe  immei^iately  underlying  tbc  site  of  the 
cranial  injury — the  area  of  contiict,  w^udd  be  the  result  of  the  direct  local  in- 
jury. These  cortical  lacerations  of  ctmiparalively  silcut  areas  nf  the  braiu  are 
relatively  unhnportarit,  unless  the  resulting  hemorrliajie  and  cerebral  edema 
fire  of  such  large  amount  that  the  intracranial  pressure  is  greatly  increased 
and  therefore  necessitating  the  operation  of  erauiid  decompression  and 
drainage.  These  latent  cortical  lesions  are  undoubtedly  of  much  greater 
frequency  than  is  usually  realized,  and  it  is  only  by  careful  autopsy  examina- 
tions that  many  of  them  are  even  suspected. 

It  would  seem  from  the  autopsy  fiiulings  that  the  meningitis  in  this 
patient  had  resulted  from  an  extensifni  nf  infect  inn  through  the  left  middle 
ear  into  the  subdural  spaces;  the  onset  was  so  slow  and  itisidious  that  its 
presence  Avas  not  suspected  until  the  process  had  become  so  diffused  through- 
out the  cerebrospinal  canal  that  there  was  practically  no  chance  for  the 
patient  to  recover  by  any  known  nn'thod  of  treatment.  At  the  time,  the 
advisability  of  performing  an  unilateral,  and  better,  a  bilateral  decom- 
pression and  drainage,  and  even  a  high  laminectomy  with  drainage  was 
considered,  but  the  general  condition  of  the  patient  became  so  weakened 
that  even  this  possible  means  of  treatment  was  not  used ;  no  matter  what  the 
treatment,  operative  or  not,  the  entl-result  is  the  same  in  practically  all  of 
these  patients — once  bacteria  arc  found  in  the  cerebrospinal  fluid  at  lumbar 
puncture  following  a  cranial  meningitis. 

This  patient  illnstrates  the  advisability  of  repeated  lumbar  punctured 
if  the  condition  is  not  improving  as  rapidly  as  should  be  expected  ;  especially 
is  this  so  in  the  presence  of  a  fracture  which  opens  into  the  ears,  nose  or 
pharyngeal  ca^qties,  and  particularly  if  the  fracture  underlies  a  laceration 
of  the  scalp;  the  danger  of  the  formation  of  single  or  multiple  cerebral 
abscesses  in  these  patients  developing  a  localized  meningitis  is  very  great 
indeed.  The  abst^iice  of  a  purulent  discharge  from  the  left  ear  as  a  fore- 
runner of  the  infective  process  extending  inward  through  the  line  of  frac- 
ture is  rather  unusual;  it  is  possildy  uufortuunte  tbat  a  blockage  occurred 
at  the  intact  left  tympanic  membrane  in  this  patient^-thus  facilitating 
thp  extension  of  the  infection  inward  by  not  permitting  free  drainage.  It 
lusual  that  there  were  no  local  irritative  signs  of  the  left  cor- 
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tical  iiivolvement^ — usually  recognized  by  convulsive  seizures ;  greater 
reliance,  however,  should  be  placed  upon  the  eeJl  count  of  repeated  daily 
lumbar  punctures — the  most  accurate  method  of  anticipating  menin- 
geal involvement. 

B.  Signs  of  high  intracranml  pressure  and  therefore  ike  operatian  af 
cranial  decompression  having  been  performed. 

Case  81. — ^Acute  severe  brain  injury  associated  with  signs  of  high  intra- 
cranial presHure  due  to  subdural  hemorrhage;  fracture  of  the  left  vault 
and  base.  Left  subtemporal  decompression  and  drainage.  Meningitis, 
Death.    Autopsy. 

No.  103, — Joseph,    Fifty  j^ears.    Colored.    Married.    Coachman.    U.  S, 

Admitted  Jajniar>^  18,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
J,  P.  Grant. 

Operation  (January  18,  1914 — 6  hours  after  injury), ^ — Left  subtem- 
poral decompression  and  drainap:e. 

Died  Pebnmry  11,  1914 — 23  days  after  injury  and  operation, 

FamiUj  hist  or  i/  negati%^e. 

Personal  histort/  negative. 

Prefient  Illness. — While  driving  bis  carriage,  patient  eollided  with  a  pil- 
lar of  the  elevated  railroad  and  was  hurled  headlong  against  the  stone 
nirbing;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  ambulance. 

Examination  upon  admission  (40  minutes  after  injnrjO- — ^Tempera- 
ture,  99.2°  ;  pulse,  62 ;  respiration,  16 :  blood-pressure,  168,  Unconscious, 
but  can  be  aroused  with  difficulty ;  no  alcoholism.  Abrasion  of  left  side  of 
face,  which  is  very  much  swollen  and  ecchymoscd.  No  bleeding  from  noee, 
month  or  ears.  P^ipils  moderately  enlarged  but  react  normally.  Reflexes — 
patellar  exa^^gerated — ri;j:lit  more  tbaii  left:  no  ankle  clonus  but  right  Babin- 
ski;  abdominal  reflexes  absent.  Fuufli — retinal  veins  enlarged;  nasal  mar- 
gins of  botii  optic  disks  blurred,  left  possibly  more  than  right. 

Treatment. — Expectant  palliative.  In  spite  of  this  treatment,  the  signs 
of  an  increasing  intracranial  pressure  became  more  marked — the  pulse 
descended  to  'A  and  the  respiration  to  14  and  of  the  irregular  Cheyne- 
Stokes  character,  while  the  blood-pressure  iucreased  to  170;  one  hour  after 
admission,  patient  had  typical  ^* projectile'*  vomiting^^ — without  nausea,  he 
would  open  his  mouth  and  strike  the  wall,  a  distance  of  three  feet  away; 
his  uncrmsciousness  became  more  profound  until  the  following  examina- 
tion was  made : 

Examination  (4  hours  after  admission).— Temperature,  100.8**;  pulse, 
52;  respii-atiou,  14;  blood-pressure,  170.  Profound  unconsciousnes.s  and 
cannot  be  aroused.  Large  hematoma  over  left  side  of  face;  no  fracture  of 
the  jaw  can  be  ascertained.  Pupils — left  larger  than  right  and  reacts  to  light 
slugfrishly.  Reflexes — patellar  markedly  exaggerated,  right  very  much 
greater  than  left  with  right  patellar  eloous;  right  ankle  clonus  and  rijfht 
Bal>inski;  right  abdouiinal  reflex  absent*  Fundi— retinal  veins  dilated; 
entire  left  optic  disk  blurred  by  edema  but  no  measurable  swelling,  while 
nasal  half  and  temporal  margin  of  right  optic  disk  obscured.  Lumbar  ptmc- 
ture — bloody  cerelirospiiial   Unid  under  liijirb  pressure    (approximately  20 
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mm.).  The  spasticity  of  right  arm  anil  right  leg  had  now  developed  into  a 
definite  weakness  of  the  entire  ri^ht  side  of  tho  body  (as  well  as  could  be 
elicited  in  a  patient  so  profoundly  unconseions). 

Treaimffit, — A  left  subtemporal  decompression  was  immediately  advised 
to  prevent  a  greater  medullary  compression  and  thereby  avoid  the  dang^er  of 
the  onset  of  an  acute  medullary  edema. 

Operation  (5  hours  after  admission). — -Left  subtemporal  decompression 
(no  anesthesia  being  necessary)  :  usual  vertical  incision,  bone  removed  and 
no  compliqations;  bone  itself  unusually  thick  and  like  ivory.  Dura  under 
high  tension,  and  upon  incising  it,  blood-tinged  eerebrospinal  fluid  spurted 
a  distance  of  12  inches;  upon  enlarging  the  dural  opening,  much  bloody 
cerebrospinal  fluid  escaped,  exposing  a  very  ^Svet*"  edematous  cortex  which 
soon  pulsated  normally.  No  cortical  hemorrhages  or  lacerations  visible. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  50  minutes. 

Posi-operaiwe  Notes. — Patient  made  an  excellent  operative  recovery — 
becoming  conscioiis  30  hours  after  operation,  and  although  mildly  irrational 
for  2  days,  he  seemed  on  the  road  to  an  excellent  recovery;  all  sutures  were 
removed  on  the  sixth  day  post-operative.  Eight  days  after  operation,  patient 
developed  a  temperature  of  104-,  and  then  the  signs  of  an  infection  of  the 
hematoma  over  the  left  side  of  the  face  appeared  in  that  it  became  unusually 
tender,  painful  and  feverish  ;  no  fluct nation  obtained,  however;  it  was  incised 
and  carefully  treated  by  Doctor  John  P.  Grant  and  by  Doctor  J.  A.  Robertson 
—the  culture  showing  pure  growth  of  a  short-clmincd  streptococcus;  in  spite 
of  this  vigorous  treatment,  the  patient  developed  the  signs  of  meningeal 
irritation — the  operative  decompression  area  bulged,  temperature  ascended 
to  107*^  and  the  patient  eventually  died  from  the  signs  of  a  typical  menin- 
gitis on  the  twenty-third  da^^  after  injury  and  operation ;  a  lumbar  puncture 
had  obtained  a  cloudy  cerebrospinal  fluid— a  **pure  growth  of  a  short- 
chained  streptococcus. " 

Autopsy. — The  2  incisions  of  the  hematoma  over  left  side  of  face  did 
not  contain  any  frank  pus.  Decompression  wound  healed  perfectly.  Frac- 
ture of  skull  extending  from  the  anterior  margin  of  dtx*(mipression  opening* 
downward  into  left  anterior  fossa  of  the  skull — a  distance  of  4  inches  (Fig. 
115).  No  extradural  hemorrhage,  but  a  thin  layer  of  subarachnoid  hemor- 
rhage over  entire  left  frontal  lobe  extending  backward  to  the  left  Rolandic 
fissure.  Thick  plastic  exudate  over  the  entire  left  temporo-sphenoidal  lolx* ; 
very  thick  creamy-yellow  pus  with  foul  odor  at  the  liase  of  operative  fleld  and 
in  the  middle  fossa,  where  there  were  almost  (>  ounces  of  it.  The  infection  was 
limited  to  left  side  of  brain^ — the  right  hemisphere  being  negative.  A  probe 
eould  be  passed  from  temporal  muscle  of  operative  field  downward  into 
infected  area  of  hematoma  beneath  left  zygomatic  arch — a  very  possible 
means  of  the  extension  of  the  infci^tinn  cjf  the  hematoma,  (Cultures 
of  this  intracranial  pus  showed  both  .streptococci  and  staphylococci.)  Ven- 
tricles negative. 

Remarks.— In  the  presence  of  skull  fractures  in  close  proximity  to  exten- 
sive hematomata,  either  of  the  scalp  or  of  the  adjacent  tissues  of  the  face 
and  neck,  it  is  always  wiser  and  safer  to  incise  the  heumtoma  early  under 
asex>tic  conditions,  so  that  future  infectirMi   of  the  hematoma  is  lessened 
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find  the  great  danger  of  au  infective  exteni^ion  from  the  hematoma  throi^ 
the  fraeture  of  the  skull  intraeraniallv  is  thus  avoided.  This  precaution  is 
particularly  advisable  in  cases  of  hematoma  of  the  scalp  having  a  fracture 
of  the  underlying:  bone;  larp:e  heuiatomata  are  particularly  susceptible  to 
infections  throu*rh  the  skin,  especially  when  they  are  under  tension,  and 
if  they  do  become  infected,  then  the  danger  of  this  infective  process  extend- 
ing through  the  underlying  fraeture  is  very  great  indeed.  Undoubtedly 
this  patient  would  have  recovered  if  this  complication  could  have  been  antici- 
pated; at  no  time,  however,  was  there  any  fluctuation  of  the  hematoma  to 
be  obtained — inerely  a  boggy  edema  of  the  tissues  and  therefore  no  incision 
had  been  considered  advisable.  During  the  past  2  years,  all  hematomata  of 
the  scalp  were  incisctl  early  under  aseptic  precautions  whenever  there  was 
an  adjacent  fracture  of  the  skull,  and  during  this  ijcriotl  of  2  years  a  menin- 
gitis eoniplicating  the  recovery  has  not 
yet  occurred.  The  autopsy  findings 
demonstrate  the  cause  of  the  wealaiess 
of  the  riprht  side  of  the  body  in  that 
a  layer  of  subarachnoid  hemorrhage 
was  found  over  the  entire  left  cortical 
lieiui sphere  ^interior  to  the  fissure  of 
Kola  lido.  Why  convulsions  of  the 
loealiziuij  type  did  not  occur  eanoot 
he  explained,  unless  the  general  intra- 
cranial pressure  was  so  high  as  to 
inhibit  the  irritative  effect  of  the  cor- 
tical lesion. 

It  is  again  unfortiuiate  in  this 
patient  that  a  lumbar  puncture  was 
not  perfoniied  upon  his  admission  to 
the  hospital  as  it  is  possible  that  a  deh- 
iiite  increase  of  the  intracmnial  pres- 
sure would  ha%'e  been  ascertained  then 
and  an  earlier  operative  relief  would 
have  been  aiforded;  the  al>sence  of  shock  would  have  made  this  a  safe 
jirocedure,  IIowe%^er,  with  the  later  operation  the  patient  made  an  excel* 
lent  recoveiy,  but  that  does  not  always  occur  following  these  delayed  opera- 
tions, for  it  is  then  frefiuently  too  late  for  the  patient  to  recover 

Case  82. — Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  subdural  hemorrhage  and  cerebral  edema ;  fracture  of  the 
vault.  Left  subtemporal  decompression  and  draiimge.  Meningitis. 
Death.    Autopsy. 

No.  115. — Frederic,    Thirteen  years.    White.    School.    U,  S. 
Admitted  January  28.  11*14,    Polyclinic  Ilospitah     Referi*ed  by  Doctor 
A,  S.  Morrow. 

Operation  (January  30*  1914—40  hours  after  injury).^ — Left  subtem* 
poral  decompression  and  drainage. 

Died  February  IK  1**14 — 10  days  after  operation  and  12  days  after  injury. 


FiQ,  1  l.'j. — Wide  linipjir  frarturt?  of  loft  iintenor 
foaaa  of  th*'  brt^o  nf  xhe  aknli—H  viry  pmbablp 
source  r4  ififttOon  wnd  r(>ijiiltii)ji(  meninKJtjs  in 
thb  pjiticiil — eitM-r  fruni  the  iiifpctecl  hpniatrpttm 
III  the  left  «ide  of  faff  or  thruugh  Ihe  cribriforn) 
plate  of  the  clhinoid  buiie. 
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Family  kistonj  negrative. 

Personal  hislori/  neg'ative,  • 

Present  Ulncss. — While  playing  in  a  school  yard,  the  patient  fell  a  dis- 
tance of  nine  feet,  striking  bis  head  upon  the  stone  pavement ;  no  immediate 
loss  of  consciousness;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (1  hour  after  injury). — ^Temperature, 
97.6^;  pulse,  96;  respiration,  28;  blood-pressure,  108.  Scniicouscious  and 
in  severe  shock.  Large  hematoma  over  left  side  of  head  :  definite  fluctuation. 
No  bleedino;  from  nose,  mouth  or  ears.  Pupils  slightly  enlarged  but  react 
normally.  Reflexes — patellar  active  but  equal;  no  ankle  clonus  but  right 
Babinski ;  abdominal  reflexes  absent.    Fundi  ne«fative.  . 

Treatment. — Expectant  palliative ;  vigorous  shock  measures  institntcri 
l\"ithin  30  minutes,  although  the  pnlsc  had  ascended  to  120,  the  temperature 
had  increased  to  99  and  the  blood-pressure  to  120  so  that  it  could  be  said 
that  the  general  condition  had  improved.  Patient  remaiued  in  a  semieon- 
seious  condition  for  36  hours,  when  the  signs  of  an  increasing  intracranial 
pressure  appeared. 

Examimition  {37  hours  after  admission).— Temperature,  100.6^;  pulse, 
80;  respiration,  18  ;  blood-pressure,  118,  Patient  has  become  more  stuporous 
and  when  aroused  is  irrational ;  holds  hands  to  head  as  though  in  pain. 
Hematoma  over  the  left  side  of  head  very  tense.  Pupils — left  larger  than 
right  and  docs  not  react  to  light.  Reflexes :  patellar — right  more  active  than 
left;  right  eximustible  ankle  clonus  and  right  Babinski:  abdomirml  retiexes 
present,  right  possibly  less  active  than  b'ft.  Fuudi — retiual  veins  enlarged  ; 
nasal  halves  of  both  optic  disks  obscured  by  edema^temporal  margins, 
however,  clear.  Lumbar  puncture— blood-tinged  cerebrospinal  fluid  under 
high  pressure  {approximately  17  mm,)"  X-ray  report  (Doctor  A.  J. 
Quimby) — *'two  lines  of  fracture  extending  irregularly  through  squamous 
portion  of  left  temporal  bone. ' ' 

Treatment. —An  immediate  left  subtemporal  decompression  advised  to 
lessen  the  increasing  intracranial  pressure. 

Operation  (39  hours  after  admission). — ^Left  subtemporal  decompres- 
sion: usual  vertical  incision,  bone  removed  aud  no  eomplicatious;  much  free 
blood  and  several  clots  in  the  temporal  muscle  itself  beneath  the  temporal 
fascia  and  therefore  a  fracture  of  the  underlying  bone  was  to  be  expected ;  2 
irretjular  lines  (^f  fracture  extended  obliquely  through  the  underlying  sfp;a- 
mous  bone;  much  free  blood  escaped  through  the  lines  of  fracture,  tbinigh  no 
definite  extradural  hemorrhage  was  ascertained  upon  removing  the  bone. 
Dura  very  tense  and  upon  incising  it,  blood-tinged  cerebrospinal  fluid 
spurted  a  distance  of  2  inches  for  a  period  of  5  seconds:  upon  enlarging  the 
dnral  opening,  much  bloody  cerebrnspinal  fluid  escaped,  allowing  the  under- 
lying bulging  cortex  to  recede  aiul  to  pulsate  normally  at  the  end  of  the 
operation.  Xo  cortical  hemorrhage  or  laceration  visible — merely  a  very 
**wet"  edematous  brain.  Tsuat  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration,  40  minutes. 

Post-operative  Notes. — Patient  made  an  excellent  operative  recovery; 
wnthin  12  hours,  the  pulse  ascended  tn  80  and  remained  at  this  level ;  complete 
return  of  consciousness  and  the  patient  merely  complained  of  a  dull  throbs 

2A 


370      DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 


biiig  headache.  At  the  first  dressing— 44  hcnii*s  after  operation — one  drop 
of  pua  (staphyloeocens  upon  culture)  was  foimd.  On  Febi-uarj'  5 — 6  days 
after  operation — the  temperature  suddenly  ascended  to  103%  and  upon  re^ 
moving  the  sutures,  a  small  amount  of  eerebrospinal  fluid  escaped  mingled 
Mitli  pus  (staphyloeoeeus)  ;  pvdse  ascended  to  138,  neck  became  rigid  and  a 
posit iveKeniig  refiex  was  elicited ;  the  cerebrospinal  fluid  at  lumbar  puncture 
was  cloudy  (staphylococcus  also  upon  culture).  Patient  now  became  pro- 
gressively worse  and  died  from  a  diffuse  meningitis — 10  days  after  operation 
and  12  days  after  injury. 

A  utopsy. — Two  small  lines  of  fracture  extended  from  the  anterior  edge  of 
left  decompression  opening  forward  and  downward  into  the  anterior  and 
middle  fossa>  of  the  base  of  the  skull  (Fig,  116).  Thick  cream}'  pus  (staphy- 
lococcus upon  culture)  covered  not  only  the  left  hemisphere  but  also  the 

right  hemisphere  and  extended  into 
rhe  snbtentorinl  fossa;  the  decompres- 
sion wound  was  thoroughly  saturated 
with  this  pus.  Several  snmll  pieces 
of  bone  wax  which  hnd  lieen  used  to 
control  the  bleeding  from  the  edgeti 
of  the  bony  opening  were  found  in 
excess.  Bacteriological  examination 
of  the  bone  wax  used  in  the  operating- 
room  w^as  now  made  and  showed  the 
pr<^'seuce  of  staphylococci,  and  thus 
indicating  the  mode  of  infection. 
(Tbrou^di  a  mistake,  this  hone  wax 
!i;m1  !>een  considered  sterile,  so  that  it 
had  not  been  bailed  before  the  opera- 
tion  and  therefore  it  was  undoubtedly 
the  cause  of  infection  and  death  of 
this  patient;  this  inexcusalde  error 
should  not  have  l>een  permitted  to 
Ofcnr  and  it  is  one  of  those  unforlnnatr  mistakes  ot^curring  only  too  fre- 
quently in  a  large  hospital  fnit  it  is  not  likely  to  be  repeated.) 

RrtiHirks, — If  im  can.se  for  the  infccton  in  this  case  had  been  ascertained 
at  autopsy,  such  as  the  bone  wax,  the  source  of  infection  would  have 
uudonbtedly  Ihn'ii  cousiilered  as  due  to  an  infection  of  the  hematoma  of  the 
scalp  overlying  the  lines  of  fracture;  in  this  patient,  however,  the  hematoma 
seemed  to  he  subperieranial  and  theiH'fore  the  dauber  of  its  becoming  infe«*ted 
from  the  scalp  w;is  imt  ho  nnich  to  U-  feared — unless  the  o%*er lying  tissues  were 
severely  contused  or  lacerateil. 

It  is  interesting  in  this  youthful  patient  of  i:]  years  of  age  to  note  that 
the  liigh  intracranial  ]iressure  as  revealed  by  the  ophthalmoscope  and  the 
lumbar  lUHU'ture  eouhj  not  cause  clinically  the  marked  signs  of  a  similar 
high  intracranial  pressure  in  adults,  and  this  clinical  syndrome  is  character* 
istic  in  children  in  whom  it  is  rare  to  have  a  ]>uLse-rate  lowered  below  60 
and  a  respiration-rate  below  Ifi,  even  in  the  presence  of  severe  intracranial 
pressure  and  medullary  compression  of  high  degree.     Children  are  thus 


Fm,  lUi.— Twrj  linear  frttPhirr^-i  of  the  left 
niirlrllpandl  antpriiir  fu»giiE>in  a  pfilicnt  ayiHRfrom 
a  iiunilent  njcnint^itis— nn  inrtTiiuTi  re?*i]ltii]«  from 
n  lark  r.f  fjuricuul  ii^fp^ialii  tlio  u»e  of  iiun-p,terJlo 
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enabled  to  withstand  the  effects  of  high  intracranial  pressure  much  better 
than  adults,  and  for  this  reason  the  operation  of  cranial  decompression  is 
less  urgent  in  the  majority  of  these  youthful  patients,  because  the  onset  of 
an  acute  medullary  edema  is  not  so  much  to  be  feared ;  besides,  their  general 
absorptive  ability  **to  take  care  of ''  an  increased  intracranial  pressure  due 
to  subdural  blood  and  cerebral  edema  is  much  greater  than  that  of  adults. 
The  condition  of  shock,  however,  is  apparently  of  greater  significance  in 
children  than  in  adults,  so  that  the  most  vigorous  shock  measures  should  be 
instituted  as  early  as  possible  and  thus  enhance  their  chances  of  recovery. 

The  importance  of  having  an  autopsy  performed  upon  this  patient  cannot 
be  overestimated  in  that  the  cause  of  death  was  accurately  ascertained  as 
being  due  to  a  careless  oversight — one  of  ignorance,  and  thus  future  patients 
were  spared  this  unnecessary  risk.  The  cause  of  death  should  be  ascer- 
tained by  autopsy  of  each  patient  who  dies,  and  it  is  only  fair  to  future 
patients  that  these  causes,  if  avoidable,  should  be  naturally  eliminated.  Per- 
mission in  writing  for  autopsy  should  be  obtained  before  operation  in  each 
patient — from  the  nearest  relative,  and  in  this  manner  *' mistakes''  should 
not  occur  more  than  once. 

A  recovery  of  life  of  this  patient  might  have  been  obtained  if,  as  soon  as 
the  appearance  of  a  local  infection  of  the  wound  occurred,  a  small  drainage 
incision  had  been  made,  and  if  necessary,  the  entire  wound  reopened  and 
excellent  drainage  afforded — similar  to  the  treatment  of  an  early  localized 
meningitis  following  otitic  disease  for  which  an  ipsolateral  decompression 
and  drainage  is  performed  and  with  excellent  results  in  the  early  cases; 
during  the  past  year  this  has  been  possible  in  several  patients. 

Case  83. — Acute  severe  brain  injury  associated  with  signs  of  high  intra- 
cranial pressure  due  to  subdural  hemorrhage  and  cerebral  edema.  Right 
subtemporal  decompression  and  drainage.  Meningitis;  left  subtemporal 
decompression.    Death.    Autopsy. 

No.  671. — Charles.  Thirty-five  years.  White.  Married.  Porter.  Scotland. 

Admitted  September  1,  1916,  Polyclinic  Hospital. 

OperationSy  1st  (September  1,  IDKi — 8  hours  after  injury). — Right  sub- 
temporal decompression  and  drainage.  2ncl  (September  20,  1916 — 19  days 
after  first  operation). — Left  subtemporal  decompression  and  drainaf^'C. 

Died  September  22,  1916 — 21  days  after  admission  and  2  days  after 
the  second  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  standing  upon  some  stone  steps,  the  patient 
slipped  and  fell  a  distance  of  7  feet,  striking  his  head  against  the  stone 
pavement;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  ambulance. 

Examinaiioyi  upon  admission  (45  minutes  after  injury). — Tempera- 
ture, 98°  ;  pulse,  120 ;  respiration,  28  ;  blood-pressure,  122.  Unconscious  and 
in  severe  shock.  Contusion  of  scalp  over  the  occipital  protuberance  and  ver- 
tex of  skull.  No  bleeding  irom  nose,  mouth  or  ears ;  no  mastoid  ecch^inoses. 
Pupils  equally  dilated  and  do  not  react  to  light.  Reflexes  all  absent,  except 
slight  corneal  reflex.    Fundi  negative. 
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Treatment. — Expectant  palliative;  vigorous  shoek  measures  instituted. 
Within  2  lioui's  after  admission,  the  general  condition  of  the  patient  mark- 
edly improved — ^the  temperature  rose  to  99,4^,  while  the  pulse  decreased  to 
82  and  the  respiration  to  18,  and  the  blood-pressure  ascended  to  138 ;  3  hours 
after  admission,  lK>th  plantar  lietiexes  returned.  Within  the  next  3  hours, 
however,  the  *iigns  of  an  increasing  intracranial  pressure  appeared  more  ami 
more  marked. 

Examinaiion  (6  hours  after  admission). ^Temperature,  99,8^^ ;  pulse,  48; 
respiration,  14;  blood-pressure,  140.  Semiconscious  and  restless.  Bo^j^inesss 
over  right  temporal  area  with  slight  right  mastoid  eechymosis.  Pupils 
equal  and  react  normally.  Reflexes — patellar  active  but  equal ;  slight  double 
exhaustible  ankle  clonus  and  a  double  suggestive  Babinski;  abdominal  re- 
flexes present  and  cfjual.  Fundi — retinal  veins  enlarged;  nasal  halves  of 
iKjtb  optic  disks  blurred  by  edema.  Lumbar  puncture — ^bloody  cerebrospina! 
fluid  under  high  pressure  {approximately  19  mm.). 

Trc*//m6?i/.— Owing  to  the  signs  of  high  intracranial  pressure,  as  indi- 
cated by  the  marked  lowering  of  the  pulse-  and  respiration-rates  and  by  the 
<qihthalmoseopie  and  lumbar  puncture  examinations,  a  right  subtemporal 
decompression  was  advised — the  patient  being  right-handed  and  there  being 
no  localizing  signs  of  a  greater  intracranial  pressure  over  one  hemisphere 
than  the  other. 

Firnt  Operation  (7  hours  after  admission).— Right  subtemporal  decom- 
jiression :  usual  vertical  incision,  bone  removed  and  no  complications ;  much 
free  blood  in  temporal  muscle  beneath  the  temporal  fascia  and  therefore 
upon  retracting  the  muscle,  a  fracture  of  the  underlying  squamous  bone 
was  exposed — sliglitly  depressed.  Large  extradural  hemorrhage  evaciiated, 
revealing  a  tense  underlying  dura,  especially  in  the  upper  portion  of  the  field. 
Upon  incising  the  dura,  bloody  cerebrospinal  fluid  spurted  a  distance  of 
H  inches,  revealing  a  very  *Svet/'  edematous  cortex  with  one  laceration  of 
abont  2  cm.  in  length  in  the  upper  temporal  convolution.  Small  layer  of 
Hubarachnoid  and  iinssil>ly  cortical  hemorrhage  had  occurred  over  the  middle 
temporal  ccjuvohdion.  !Much  free  subdural  blood  and  cerebrospinal  fluid 
escaped  during  the  operation,  permit  ling  the  protruding  cortex  to  recede 
and  to  pulsate  at  the  end  of  the  operation.  Usual  closure  with  2  drains  of 
nddicr  tissue  inserted.    Duration,  50  minutes. 

Post -opt  rtr  tin'  iYo/f.^f.— Patient  nuulc  an  excellent  operative  recoverj'  in 
that  he  became  conscious  and  rafiomd  within  2  days,  pulse  ascended  to  66 
and  the  rrsiunition  to  18,  while  the  signs  of  an  increased  intracranial 
]ires.surc  hcranie  hss  nuirked.  Det'omiiressinn  area  continued  to  bulge 
tensely  and  the  patient  complained  of  persistent  daily  headaches.  Nineteen 
days  after  oiJeratiun,  patient  had  a  convnlsi(rn  beginning  in  the  right  arm 
and  extending  to  the  right  leg  and  face  and  then  merged  into  a  general 
convulsi<>n;  tli*^  fnllinving  exanuuatii^n  was  now  made: 

Ejintiimttiou   {V,i  days  after  adiuissioii  and  operation). — Temperature, 
108.2'';   ptdse,   96:   re.'^piration,   26;  blood-pressure,   148.     Decompressioti 
wound  bulging  and  does  not  pulsate.     Pupils  both  eontraeted  and  do  n* 
react  to  litdit.     Ref!ext*s — pntellar  very  much  exaggerated,  right  pos&ibl 
nicuv  than  left :  no  ankle  clonus  m»r  Babijiski;  abdominal  reflexes  eould  no 
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be  obtained.  Fundi — retinal  veins  dilated^  double  papilledema  of  oiie  diop- 
ter swelling — entire  retinie  being  congested  and  suffused.  Lumbar  puncture 
— slightly  turbid  cerebrospinal  fluid  under  hiyrli  pressure  (approximately 
17  mm.) ;  bacteriological  examination  (Doctor  Jeffries) — *' large  number  of 
leucocytes  but  no  bacteria. ' ' 

Trenhitent, — In  the  presence  of  a  high  intracranial  pressure  and  a  large 
number  of  leucocytes  but  no  bacteria  in  the  cerebrospinal  fluid,  it  was  con- 
sidered advisable  to  perform  a  left  subtemporal  decompression  and  drain- 
ii^e  in  the  hope  that  the  meningitis  might  remain  localized  and  thus  the 
patient  be  given  a  chance  of  recovery. 

Second  Operation  (10  days  after  first  operation  and  injury ).^ — Left  sub- 
temporal decompression  and  drainage:  usual  vertical  incision,  bone  removed 
and  no  complications;  abont  one  iiicli  above  the  posterior  base  of  the  left 
uygomatic  process  was  a  bony  enlargement  of  the  squamous  bone  and  upon 
rongeuring  into  it  a  cavity  filled  with  a  cheesy  deposit  was  removed  (pos- 
sibly an  isolated  zygomatic  cell  of  the  mastoid  and  of  the  size  almost  of  a  lima 
bean).  Dura  very  tense  and  upon  incising  it,  slightly  straw-colored  cerebro- 
spinal fluid  spurted  a  distance  of  3  inches,  and  upon  enlarging  the  dural 
opening  a  very  *  'wet/  '  edematous  cortex  was  exposed.  In  the  sulci  about  the 
Tessels  was  a  whitish  exudate  beneath  the  arachnoid  but  no  free  pus  observed. 
Cortex  tended  to  protrude  but  did  not  rupture,  owing  to  the  rapid  cscajre  of 
a  large  amount  of  cerebrospinal  fluid.  Usual  closure  with  2  drains  of 
rubber  tissue  inserted.  It  was  decided  to  explore  the  first  decompression 
incision  and  upon  doing  so  much  free  pus  was  found  beneath  the  temporal 
fascia  among  the  fibres  of  the  temporal  muscle  j  2  drains  of  rubber  tissue 
inserted,  (Bacteriological  report  (Doctor  Jeffries) — ** staphylococci. "') 
Duration,  1  hour. 

Post -operative  Notes. — Much  yellowish  pus  drained  from  the  first  opera- 
live  incision  and  after  12  hours  pus  appeared  in  the  drainage  from  the 
second  dccomprcs,sion.  Patient 's  condition  rapidly  becauie  worse — rigidity 
of  the  neck  occurring  within  12  hours  after  operation,  simultaneous  with  the 
appearance  of  a  double  Kcrnig  reflex,  while  the  temperature  ascended  to 
107 -'  and  the  patient  died— 40  hours  after  the  second  operation  and  21  days 
after  injur}\ 

Autopsfj. — ^A  linear  fracture  extended  downward  from  the  right  decom- 
pression opening  into  the  middle  fossa,  but  did  not  reach  the  sella  turcica 
(Fig,  117).  Diffuse  subdural  meningitis  and  a  layer  of  creamy  pus  was 
fotuid  over  the  entire  brain— more  over  the  right  hemisphere,  and  also  in  the 
ventricles.    No  gross  hemorrhage  ascertained. 

Remarks, — The  infection  causing  the  meningitis  of  this  patient  undoubt- 
edly occurred  at  the  time  of  the  first  operation  and  it  is  luituraliy  inexcusable. 
It  is  interesting  to  note  the  Icmg  period  of  incubation  necessary  for  a  diffuse 
meningitis  to  occur,  and  I  believe  this  is  due  to  the  faet  tluil  the  increased 
intracranial  pressure  had  been  so  k^sscned  i»y  tlie  decompressed  opening 
that  the  underlying  tissues  were  therefore  not  under  high  pressure  and  thus 
their  resistance  to  the  infection  was  all  the  greater.  It  is  unfortunate  that 
the  true  condition  of  the  localized  meningitis  beneath  the  site  of  the  first 
operation  could  not  have  been  ascertained  earlier,  so  that  ade(|uate  drainage 


374       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

could  have  been  effected  and  thus  the  localized  meoinpritis  be  satisfactorily 
drained  with  the  ultimate  recovery  of  the  patient;  the  eliuical  sic2:ns,  how- 
ever, of  a  meningitis  oeeurred  so  suddenly  '*out  of  a  elear  sky/'  as  it  were, 
that  it  was  then  too  late  for  .sjitisfaetory  drainage  to  be  instituted. 

The  second  operation  of  k^ft  subtemporal  decompression  and  drainage 
was  advised  chiefly  from  the  fact  that  the  bacteriolojrical  report  of  the 
eerebrospinal  fluitt  was  negrative  for  bacteria— only  the  presence  of  leuco- 
eytas  beinjr  demonstrated;  if  bacteria  had  been  found  at  lumbar  puncture, 
then  not  even  a  decompression  would  have  been  attempted,  for  it  would  have 
been  realized  that  the  meningitis  was  therefore  an  extensive  and  a  diffuse 
process  and  beyond  satisfactory  drainaj^e  by  operation.  Patients,  how^ever, 
having:  merely  a  meningeal  irritation  or  a  localized  meninpritis  and  whose 
cerebrospinal  fluid  at  lumbar  puncture  does  not  contain  bacteria   {even 

though  turbid  and  cloudy,  which  may 
be  (bie  to  apfcrreirations  of  leuetx*ytes'^ 
^these  patients  shoidd  be  f^iven  the 
chance  of  i-ecovery  by  means  of  a  uni- 
hiteral  and,  if  necessan^^  a  bilateral 
subtemporal  decompression  and 
draiuarrc;  this  is  paiiicularly  true  foK 
lowinir  brain  injuries  and  the  men- 
ingeal complications  of  middle  ear  and 
mastoid  disease. 

The  marked  contraction  of  both 
pupils  and  their  non-reaction  to  lisrht 
at  the  examination  just  befoi\^  the  sec* 
ond  operation  indicated  the  cortical 
irritation  due  to  the  meningeal  exu- 
date and  the  meningO'encephalitis;  as 
tills  supracortical  pressure  increased, 
then  the  irritative  elTeet  would  he  sub- 
merged liy  the  paralytic  effect  of  high 
supracortical  pressure,  and  thus  the  pupils  would  bwome  dilated  and  like- 
wise non-reacting  t(»  light.  This  latter  stage  of  pupillary  dilatation  must  not 
lie  confused  with  that  dilatation  wliich  so  freriuently  occurs  ijumediately 
following  the  cranial  injury — that  is,  the  pupillaiT  dilatation  due  to  the 
severe  shock  of  flic  injury:  natviratly,  the  other  signs  of  shock  are  present, 
particularly  the  subnornud  temperature  aiid  the  lowered  blood-pr^sure 
of  shock. 

C.  Sithfcmporal  fJecotnprfs.^hu  and  (Irainarje  pfrformed  after  the  signs 
of  7ne7iuiffitts  had  appeared. 

Cask  84,^Acute  stnere  l>rani  injury  with  no  signs  of  high  intracranial 
pressure;  fracture  of  l)ase  of  skull.  Meningitis;  right  subtemporal  decom- 
pression and  drainage.    Death.    Post-mortem  examination. 

Xo,  032. — pJohu.    TN\enty-fonr  years.    White.    Single,    Farmer.    V    S 
Admitted  April  1(*.  IDK] — rjO  days  after  injury,  Mnhlenburg  lloi 
Plainfleld,  N.  J.     Referred  hv  Doctor  Van  Horn. 


Fhj,  1 17. — Wide  lincflr  fracture  cutendinR  into 
ri:«ht  Euiddk'  fni-.K'i  in  a  nnti»M»t  dying  fnnu  a 
pumilrrtt  nifniTiKitia,  rfsuhinsj  frum  the  !ntrt>- 
duf'tuni  of  l»fittt?ria  tit  thf  tmie  of  the  rmhl 
subieiiiporal  tlecufiipri-asion- — i  next- usable  and 
niusl  cure9Be«[. 
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Operation  (June  8,  1913 — 58  days  after  admission  and  88  days  after 
injury). — Right  subtemporal  decompression  and  drainage. 

Died  June  22,  1913 — 14  days  after  operation,  72  days  after  admission, 
and  102  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — Thirty  daj's  before  admission,  patient  was  struck  over 
the  head  by  a  large  wooden  beam ;  immediate  loss  of  consciousness ;  treated 
at  home  with  the  expectant  palliative  method.  His  general  condition  im- 
proved, although  the  bloody  discharge  from  the  right  ear  continued  for 
almost  one  week  and  then  it  became  a  thin  watery  ^purulent  discharge; 
on  account  of  being  **  feverish  "  and  complaining  of  dull  headaqhe,  associated 
with  dizziness,  patient  was  brought  to  the  hospital  for  treatment. 

Examinaiian  upon  admission  (30  days  after  injury). — Temperature,  99^  ; 
pulse,  72 ;  respiration,  20 ;  blood-pressure,  136.  Rather  drowsy  but  otherwase 
normal;  no  external  signs  of  scalp  injury.  Thin  purulent  discharge  from 
right  ear;  no  mastoid  ecchjinosis  or  tenderness.  Bacteriological  report — nu- 
merous streptococci.  Pupils  equal  and  react  normally.  Reflexes — patellar  ex- 
aggerated but  equal ;  no  Babinski.  Fundi  negative.  X-ray — negative  report. 

Treatment. — Expectant  palliative. 

Examination  (58  days  after  admission  and  88  days  after  injury). —  (Upon 
a  visit  to  the  hospital  to  operate  upon  another  patient,  I  was  asked  to  examine 
this  patient  whose  condition  had  not  improved  but  had  become  worse  several 
hours  ago.)  Temperature,  99.4^;  pulse,  88;  respiration,  26;  blood-pres- 
sure, 134.  Confused  mentally  and  complains  of  severe  frontal  and  occipital 
headaches,  and  **I  feel  chilly  all  over.''  Definite  rigidity  of  neck  with 
double  positive  Kemig  reflex.  Pupils  equal  and  react  normally.  Reflexes — 
patellar  very  much  exaggerated — left  possibly  greater  than  right ;  exhaust- 
ible left  ankle  clonus  and  left  Babinski;  abdominal  reflexes  present  and 
equal.  Fundi — retinal  veins  dilated ;  papilledema  of  both  optic  disks  having 
a  measurable  swelling  of  1  diopter.  Lumbar  puncture — slightly  turbid  cere- 
brospinal fluid  under  increased  pressure  (approximately  16  mm.) ;  bac- 
teriological report — occasional  streptococcus. 

Treatment. — In  the  belief  that  an  early  right  subtemporal  decompression, 
exploration  and  drainage  might  still  be  sufficient  to  obtain  a  recover^'  of  life, 
and  in  the  hope  that  the  condition  of  mild  meningitis  might  be  due  to  a 
brain  abscess  of  the  right  temporo-sphenoidal  lobe,  a  right  subtemporal  de- 
compression was  advised  as  the  patient's  only  chance  of  recover^"  of  life. 
(The  presence  of  streptococci  in  the  cerebrospinal  fluid  at  lumbar  puncture, 
we  now  know,  made  the  prognosis  practically  hopeless  as  far  as  a  recovery 
of  life  might  be  obtained  by  any  operative  means  of  drainage,  etc. ;  and  even  if 
a  recovery'  of  life  could  be  obtained  under  these  conditions,  the  ultimate 
result  would  not  be  a  normal  individual.) 

Operation  (58  days  after  admission  and  88  days  after  injury). — Right 
subtemporal  decompression,  exploration  and  drainage :  usual  vertical  inci- 
sion, bone  removed  and  no  complications.  Dura  very  tense  and  upon  incising 
it,  turbid  cerebrospinal  fluid  escaped  under  high  pressure  (bacteriological 
report — numerous  streptococci)  ;  upon  enlarging  dural  opening,  a  congested 
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and  sligrhtly  hazy  cortex  tended  to  protrude  but  did  not  rupture;  in  the  sulci 
about  the  vessels  was  a  distinct  whitish  subaraehnoid  exudate,  A  ventricle 
puncture  needle  was  used  to  locate,  if  possible,  a  brain  abscess,but  all  attempts 
were  unsuecessfid.  So  much  cerebrospinal  fluid  had  escaped  during  the  oper- 
ation that  the  cortex  had  become  slightly  relaxed,  so  that  it  pulsated-  Usual 
closure  with  2  drains  of  rubber  tissue  inserted.  Duration,  50  minutes, 

Post'Operatwe  Notes. — Patient  drained  freely  through  the  operative  in- 
cision, became  conscious  alt^^r  1*4  hours  and  at  the  cud  of  5t)  hours  the  tem- 
poral margins  of  both  optic  disks  were  visible  at  an  ophthalmosc^opic  exam- 
ination and  the  general  condition  of  the  patient  so  improved,  during  the 
follnwing  6  days,  that  an  ultimate  recovery  of  life  was  even  expected.  On 
the  eighth  day  post-operative,  the  temperature  suddenly  ascended  to  106"^, 
pulse  to  138,  and  the  respiration  to  36;  patient  became  comatose,  and  this 
condition  steadily  progressed  until  the  patient  died,  14  days  after  operation, 

Posi-niorfem  Exaininaiion. — An  examination  through  the  operative  in- 
cision re%Talcd  a  diffuse  meningitis  with  much  free  pus  in  the  middle  fossa. 
No  brain  abscess  could  be  foimd. 

Remarks. — The  condition  of  meningitis  in  the  patient  undoubtedly 
developed  from  the  right  middle  ear  infection^this  complication  occurring 
i]i  a  very  small  percentage  of  the  cases,  especially  when  the  ear  is  irrigated, 
plugged  or  otherwise  *' meddled"  with.  The  diagnosis  of  a  possible  brain 
abscess  was  due  chiefly  to  the  subacute  character  of  the  meningitis  and  also  to 
the  mild  increased  intracranial  pressure  to  the  extent  of  only  a  papilledema  of 
one  diopter  of  swelling ;  it  is  rare  for  the  condition  of  brain  abscess  by  itself 
to  produce  the  condititui  of  high  intracranial  pressure,  and  especially  that 
f)f  **clu)kcd  disks"  of  juore  than  2  diopters  of  swelling,  because  brain  abscesses 
replace  brain  tissue  by  sidxstitution  and  therefore  they  do  not  tend  to 
increase  the  intracranial  pressure  as  do  brain  tumors  (the  gliomatous  tumors 
cxcei>ted,  which  alsit  replace  brain  tissue)  ;  if  the  brain  abscess  should 
cause  a  meningeal  irritation  to  the  extent  of  even  a  meningitis  by  direct 
extension  or  rupture  into  the  ventricles  so  that  a  diffuse  meningitis  occurs, 
then  the  intracranial  pressure  may  be  increased  to  an  extreme  degree  by 
either  a  blockage  of  the  ventricles  and  thus  producing  an  internal  hydro- 
cephnlus,  or  by  blocking  the  normal  ehmniclsnf  excretion  of  the  cerebrospinal 
fluid  into  the  cortical  veins,  sinuses,  ete.^  and  thus  in  reality  an  external 
hydrocephalus  results.  As  a  point,  therefore,  in  the  differential  diagnosis 
of  In-aia  iibscess  and  biaiu  tumr^r,  the  presence  of  ^* choked  disks*'  of  2  diop- 
ters and  more  always  tcjids  to  iudi^'ate  the  condition  of  brain  tumor  rather 
than  brain  abscess,  even  if  the  abscess  is  cerebellar  and  there  are  no  marked 
signs  of  meningeal  irritation — and  especially  in  the  absence  of  a  meningitis. 

It  is  unfortunate  that  a  complete  autopsy  of  the  head  could  not  h 
lieen  obttdiicd  in  this  patient:  these  examinatituis  throngii  cranial  ope 
incisions  are  most  unsiitisfaetory  jind  very  little  can  be  ascertained  b.v 
ut  them  ;  if  permission  is  obtained  before  the  operation  (and  it  alwr 
be  in  these  patients),  then  it  would  always  be  possible  to  pre^ 
operative  mistakes  fnmi  oecurring  and  it  would  also  afl^ 
to  ascertain  the  true  intracranial  condition  for  tl 
of  future  nil  t  J  cuts.  ^ 
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Aright  subtemporal  deconipression  and  exploration  was  perfonnedupon 
this  patient  chiefly  because  the  line  of  fracture  extended  through  the  right 
ear  from  which  a  purulent  discharge  had  persisted  for  several  weeks,  and 
also  to  the  increased  reflexes  of  the  left  side  of  the  body — particularly  of  a 
left  Babinski.  In  the  presence  of  a  purulent  meningitis,  the  site  of  the 
fracture  of  the  skull  h  of  real  importance  and  is  an  aid  to  the  localization 
of  the  intracranial  lesion. 

It  was  a  distinctly  dangerous  procedure*  and  even  unsurgieal,  to  have 
used  a  ventricle  puncture  needle  m  an  effort  to  locate  a  subcortical  cerebral 
abscess  when  it  was  necessary  to  pass  this  needle  through  the  visible  sub- 
arachnoid purulent  exudate ;  if  the  abscess  was  not  found,  then  an  abscesfj 
w^ould  almost  certainly  result  from  tlic  exploratory  puncture,  and  if  an 
abscess  was  found  then  the  ultimate  outcome  would  be  most  doubtful  on 
account  of  the  presence  of  this  supracortical  ]>urulent  exudate.  The  fact 
also  that  the  brain  pulsated  after  the  escape  of  a  large  (pumtity  of  cerebro- 
spinal flnitl  would  have  indicated  that  a  subcortical  abscess  was  not  present, 
for  the  abscess  usually  causes  a  marked  protrusion  of  the  cortex  and  the 
so-called  *'dry'^  brain. 

Case  85. — Acute  severe  brain  injury  with  mild  signs  of  increased  intra- 
cranial pres.sure;  fracture  of  vault  and  base  of  skull.  Meningitis.  Right 
mast(jiditis;  mastoidectomy.  Brain  abscess;  left  subtemporal  decompression 
and  drainage.    Death.    Autopsy. 

No.  915, — Bella.  Forty  years.  White.  Married.  School  teacben  Ireland. 

Admitted  November  6.  lf)17  (6  days  after  injury^.  Polyclinic  Hospital- 
First  Operation.^ — Right  mastoidectomy— January  10,  1918 — 70  days 
after  injury, 

J^ccrmd  Operation. — Left  subtemporal  decompresKion  and  drainage^ — 
March  18,  1918 — 138  days  after  injury  and  68  days  after  first  operation. 

Died  May  8,  1918—188  days  after  injury  and  50  days  after 
second  operation. 

Familj/  hist  or  }f  negative, 

Pf  rso  lud  h  isf  0  nj  ne  ga  t  i  v  e, 

Presfnf  /f/^r,-?,*?. — While  crossing  the  street,  patient  was  knocked  down 
by  an  automobile;  immediate  loss  of  consciousness;  taken  in  the  ambulance 
to  Fordhani  Hospital,  wliere  she  n^mairuxl  6  days;  patient  was  in  a  condition 
of  severe  shock  with  multiple  contusions  over  head  and  l>ody  and  bleeding 
from  the  right  ear:  upon  the  disappearance  of  the  signs  of  shock,  her  general 
condition  improved,  and  patient  was  trausferrpil  to  the  F'olyclituc  ITos]>itaL 

Efinuinnilon  upon  admission  (G  days  after  injury ),— Temperature, 
101.6^;  pulse,  84;  respiration,  26;  blood-pressure,  122.  Fairly  well  devel- 
oped and  nourished.  ^Mildly  irrational  and  x^'vy  iiTitable.  Ecchymosis  of 
bf^th  orbits  and  Itoth  mastiiid  areas.  Infected  laceration  at  the  scalp  over  right 
occipital  area.  Clotted  blood  in  riuht  external  auditory  canal ;  otoseopie 
"at ion  reveals  a  small  laceration  of  lower  posterior  portion  of  ri^^ht 
■mbrane.  Pupils:  sliditly  dilated  but  react  to  light  normally; 
ger  than  right.  Reflexes:  patellar,  exaggerated  but  equal; 
11"  Babinski:  abdoniiual  reflexe:;  absent,  Finidi :  retinal 
'^r  nasal  quadrant  of  bolb  optic  disks  blurred — right 


iri    ZjUicsos&  j^sd  TKEJxafEacr 


Lnmosr 


-V  -»n»j»    %  -,aiK  'aK'  *i<"  eke  _ 

;ni^3knji  \t  mn^eyMd  ami  dun  a.  4a 

/■>  'It  .    Thi^  •9mi£riiKL  4f  de 

,rw^  *.'»*  .Atrwrar^lal  pr»si«ir»  and  -ij 

,r,<    .->*.";>..  *nir,<*;r,r.;tl  ar..i  pc7?it^i  •!f:.niif:tf»ia  «- 


osiiaL  Definite  diiM  ripdity 
of  the  neck  with  m  Hild  doB- 
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munerons  streptoeoeeL" 
(';stif'rit.  vi'AA  naturally  considered  "'hopeless**  and  this  prognosis  was  givca 
U,  lUt'  r^lativ^rH,  Fortunately,  however,  after  2  days,  patient  improved  m 
fuufU  that  Hh#f  fjeeame  rational  ajrain,  the  rigidity  of  the  ned:  learned  and 
th<r  douhle  Kemi^  Miim  disappeared;  2  days  later,  a  Inmbar  pnnetme 
n'.vi'hU'fl  clmr  e^-rebrospinal  finid  under  an  increased  pressure  of  12  wti*^ 
nw\  thi'  f^fteriolri^eal  report  was  negative  except  for  an  increnaed  edl 
f'oiint.  of  14  per  cubic  mm.;  no  bacteria  found.  Iler  condition  eontinoed 
in  thin  Hlightly  improverl  manner  until  January-  9,  1918,  when  the  patient 
d<'V«'lo|H'(|  distinct  tf^ndemess  over  the  right  mastoid  area  (into  whieh  fhe 
wide  fnu'turf'  from  the  occipital  protuberance  had  extended).  Doetor 
J.  M,  Smith,  in  consultation,  advised  a  right  mastoidectomy,  which  he 
performed  on  January  10,  1918 — ^70  days  after  injury;  mxudi  pns  and 
riecrowMJ  iKinc  cells  removed  and  the  patient  made  an  exedlent  reeoTBiy 
from  this  operation  so  that,  as  her  general  condition  now  improved,  abs 
was  able  U>  leave  the  hospital  on  January  26,  1918 — 86  days  after  injniy. 
On  Kebrtiary  IK,  1918—22  days  after  discharge — ^while  patient  was  in  the 
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out-patient  department  of  the  neuro-surgieal  clinic  of  the  hospital,  she  sud- 
denly began  to  have  convulsive  twitches  of  the  right  side  of  the  face,  then  the 
right  arm,  right  leg  and  then  a  general  convulsion  occurred  which  lasted 
almost  one  minut« ;  patient  was  inunediately  admitted  to  the  hospital,  where 
the  following  examination  was  made : 

Examination  (March  8,  1918 — 128  days  after  injury). — Temperature, 
99.4° ;  pulse,  90 ;  respiration,  26 ;  blood-pressure,  128.  Perfectly  conscious, 
but  in  poor  condition  physically — very  much  emaciated.  Definite  weakness 
of  right  side  of  face  (cortical  type  in  that  right  forehead  muscles  were  not 
involved).  Distinct  motor  and  sensory  aphasia  (patient  and  relatives  all 
right-handed).  Upon  percussion,  indefinite  area  of  tenderness  over  the  left 
temporal  region.  Pupils — left  larger  than  right  and  reacts  sluggishly  to  light. 
Reflexes :  patellar,  very  active,  right  greater  than  left ;  right  ankle  clonus  and 
right  Babinski ;  abdominal  reflexes — right  absent,  left  depressed.  Fundi : 
retinal  veins  enlarged ;  nasal  halves  of  ])oth  optic  disks  blurred — left  possibly 
more  than  right.  Lumbar  puncture:  clear  cerebrospinal  fluid  under  in- 
creased pressure  (14  mm.)  ;  cell  count,  16  cells  per  c.mm. ;  no  bacteria  found. 

Treatment. — For  fear  a  localized  meningitis  was  occurring  or  that  a 
brain  abscess  was  in  process  of  being  formed,  a  left  subtem])oral  exploration 
and  drainage  was  advised;  pemiission  for  the  operation  was  not  obtained 
until  10  days  later — the  patient's  condition  remaining  practically  the  same. 

Second  Operation  (March  18,  1918 — 138  days  after  injury). — Left  sub- 
temporal decompression,  exploration  and  drainage :  usual  vertical  incision, 
bone  removed  and  no  complications.  Dura  thickened,  opaque  and  under 
moderate  tension;  upon  incising  it,  a  small  amount  of  cerebrospinal  fluid 
escaped,  and  upon  enlarging  dural  opening,  the  underlying  cortex  tended  to 
protrude  but  did  not  rupture ;  upon  the  cortex,  especially  in  the  sulci  about 
the  vessels,  was  a  greyish  subarachnoid  exudate  (the  result  of  the  former 
meningitis).  The  cortex  itself  did  not  pulsate;  upon  exploring  the  lower 
fronto-parietal  area  with  a  ventricle  puncture  needle,  thick  creamy  pus 
welled  up  through  the  needle  from  an  abscess  cavity  situated  4  cm.  beneath 
the  cortex  in  the  posterior  portion  of  the  left  frontal  lobe ;  the  double  glass 
tubes  for  drainage  were  now  inserted,  allowing  almost  3  ounces  of  rather 
thick  pus  to  escape.  Bacteriological  report  (Dr.  Jeffries) — *' staphylococci.'' 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration,  55  minutes. 
Post-operative  notes :  Patient  made  a  marked  improvement  within  10  days 
aft^r  operation;  the  right  facial  weakness  disappeared,  the  motor  and  sen- 
sory aphasia  improved  while  the  signs  of  intracranial  pressure  became  less 
marked;  the  temperature  did  not  rise  .above  101°,  and  there  were  at  no  time 
any  signs  of  meningeal  irritation — such  as  rigidity  of  the  neck,  convulsions 
or  a  Kernig  sign.  Patient  continued  to  improve  until  April  10,  1918  (22 
days  after  the  drainage  operation),  when  she  gradually  became  stuporous, 
paralysis  of  the  right  side  of  the  face  again  appeared  and  of  the  cortical 
t\'pe,  the  left  decompression  area  bulged  and  tlie  reflexes  of  the  right  side 
of  the  body  again  became  very  active,  including  a  right  ankle  clonus  and  a 
right  Babinski ;  the  patient  was  taken  to  the  operating  room,  the  upper  por- 
tion of  the  decompression  incision  reopened  and  double  glass  drainage  tubes 
again  inserted  into  the  abscess  cavity  which  was  becoming  enlarged  again  by 
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more  tliau  left.     Lumbar  puncture^bloody  cerebrospinal  fluid  under  high 
prestsure  (18  mm,). 

Treatment. — Expectant  palliative.  It  was  hoped  that  the  patient  would 
be  able  *'to  take  eare  of  the  increased  intraeranial  pressure  by  the  normal 
means  of  absorption  and  thus  an  operation  be  avoided.  X-ray  (Dr,  G.  W. 
Walton) — "linear  fracture  of  right  occipital  bone  into  right  mastoid*' 
(Fig.  118),  The  condition  of  the  patient,  however,  did  not  improve  and  6 
days  later,  when  the  signs  of  inereasin^  intracranial  pressure  became  more 
and  more  marked  as  exhibited  in  both  fundi  by  ophthalmoscopic  examination, 
a  subtemporal  deeompression  was  advised  as  the  safer  method  of  lessen- 
ing the  intracranial  pressure  and  to  peraiit  a  greater  ultimate  as  well 
as  an  earlier  recovery;  the  operation,  however,  was  refused  at  this  time. 
Patient  was,  therefore,  treated  expectantly,  but  she  never  regained  her  nor- 
mal mental,  emotionnl  and  physical  condition  so  that  she  was  obliged  to  re* 

main  in  the  hospital  in  prac- 
tically this  same  eondition  of 
mental  confnsion,  irritability 
and  gradual  physieal  weak- 
ness for  a  period  of  over  2 
months.  On  December  15. 
1917  (45  days  after  the  io* 
juiy),  patient  complained  of 
stitTness  of  the  neck  and 
seemed  more  irrational  than 
usual.  Definite  slight  ris^idity 
of  the  neek  with  a  mild  dou- 
ble Kernig  sign ;  lumbar 
1 1  u  ne  t  n  re^t  n  rbi  d  cerebro- 
spinal  Huid  under  increase  J 
pressure  (14  mm.)  ;  bacterio- 
logical report  (Dr.  Jeffries), 
* '  numerous  strept<K?oeci. ' ' 
Patient  was  naturally  considered  ^'hopeless'*  and  this  prognosis  was  given 
to  the  relatives.  Forttumtely,  however,  after  2  days,  patient  improved  so 
mneh  that  she  Ijeeanie  rational  ngain,  the  rigidity  of  the  neek  lessened  and 
the  double  Kernig  sign  disappeared ;  2  days  later,  a  lumbar  puncture 
revealed  clear  eerel^rospinal  fluid  under  an  increased  pressure  of  12  mm., 
and  the  Imeteriologieal  report  was  negative  except  for  an  increased  cell 
count  of  14  per  cubic  nun.;  no  bacteria  found.  Her  condition  continued 
in  this  slightly  improved  maimer  until  Jainiary  9,  1918,  when  the  patient 
developed  distinct  tenderness  over  tlie  right  mastoid  area  (into  which  the 
wide  fracture  from  the  occipital  protul>erance  had  extended).  Doctor 
J.  I\l.  Smith,  in  eonsul tuition,  advised  a  right  mastoidectomy,  which 
perfonnetl  on  January  10,  1918—70  days  after  injury;  nuich  pu 
necrosed  bone  cells  removed  and  the  patient  made  an  excellent 
from  tliis  operation  so-  that,  as  her  general  condition  now  ii 
was  able  to  leave  the  hospital  on  January  2(i,  1918—86  da^ 
On  Febrnary  18,  1918 — 22  days  after  discharge — while  | 


Fio.  1 18, — UtiffC  lint?ar  frnrture  of  right  orcipltalbonpp  ji  ten  fling 
into  the  riKht  tiiafatoirl  tirvn  iii  a  pahiut  devt^lopinn  latrr  n  puru- 
lent rjiitatoiJitii*  and  requiiing  the  operation  of  maetoiciectomy. 
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a  low-grade  meningitis  did  result  clinically,  although  the  bacteriological  re- 
port was  ** numerous  streptococci'' — and  naturally  the  prognosis  was  bad. 
It  was  most  surprising,  therefore,  to  have  the  patient  recover  from  this 
diffuse  meningitis— only  to  develop  a  right  mastoiditis  and  apparently  to 
obtain  an  excellent  recovery,  so  that  the  patient  was  able  to  leave  the  hos- 
pital as  *' cured."  As  a  sequela  of  the  former  meningitis,  Jacksonian  con- 
vulsions began  128  days  after  the  injury  and  83  days  after  the  onset  of  the 
meningitis,  and  it  was  the  left  cerebral  hemisphere  and  not  the  right  one  con- 
tiguous to  the  line  of  fracture  and  the  mastoid,  which  was  the  site  of  the 
abscess  with  irritation  of  the  overlying  cerebral  cortex.  To  have  been  able 
to  locate  and  to  drain  the  abscess  successfully  was  most  gratifying,  and  again 
to  have  the  patient  return  home  as  "cured" — the  relatives  having  now  been 
told  twice  that  the  patient's  condition  was  practically  a  hopeless  one  and 
each  time  the  patient  recovered.  However,  the  abscess  had  not  been  success- 
fully drained  so  that  the  patient  could  recover  and  the  general  condition 
becoming  weaker  and  weaker,  she  died  apparently  from  exhaustion — there 
being  no  signs  at  autopsy  of  an  acute  meningitis  which  was  to  be  expected. 
From  an  operative  standpoint,  the  absence  of  meningitis  as  the  immediate 
cause  of  death  was  gratifjnng  in  that  this  complication  is  the  most  common 
one  to  be  associated  with  and  following  the  condition  of  brain  abscess. 

The  autopsy  findings  revealing  multiple  lacerations  of  the  anterior  sur- 
face of  the  left  frontal  lobe  and  directly  opposite  to  the  site  of  the  cranial 
injury  and  area  of  contact  in  the  right  occipital  region,  is  clearly  one  of  cere- 
bral trauma  au  contre-coup.  Even  the  smaller  linear  fracture  of  the  orbital 
plate  of  the  left  frontal  bone  may  also  be  considered  as  a  resulting  fracture 
au  conire-coup. 

Acute  Brain  Injuries,  with  and  without  a  Fracture  of  the  Skull,  and 
Their  Other  Most  Frequent  Complications. 

Brain  injuries  of  any  severity  occurring  in  patients  over  50  years  of 
age  or  in  patients  having  a  chronic  cardio-renal  and  cardio-vascular  condi- 
tion, and,  in  fact,  any  chronic  condition  which  tends  to  lessen  the  general 
resistance  of  the  patient — these  injuries  must  be  considered  as  serious  ones, 
even  though  the  original  intracranial  damage  is  little  if  any  at  all.  If  the 
intracranial  lesion  is  not  a  serious  one  in  itself,  yet  the  associated  stupor 
and  even  unconsciousness  necessitating  a  convalescence  of  days  and  even 
several  weeks  in  bed,  predispose  these  patients  to  many  complications  other 
than  those  directly  connected  with  the  cranial  injury,  such  as  shock,  infec- 
tion, etc.  The  most  common  serious  complications  of  these  patients  are 
pneumonia  in  the  elderly ;  delirium  tremens  in  the  alcoholic ;  mental  derange- 
ment in  the  unstable  psychically ;  exacerbations  of  any  chronic  organic  con- 
dition, such  as  arteriosclerosis,  nephritis  and  diabetes,  and  thus  increasing 
the  danger  of  an  acute  cerebral  edema ;  and  then,  and  of  greater  frequency 
than  is  usually  supposed,  the  precipitation  of  the  symptoms  and  signs  of 
latent  lues  in  its  various  manifestations,  and  especially  those  of  cerebrospinal 
lues  and  paresis,  and  it  would  seem  in  these  latter  patients  that  an  active 
meningeal  processi  was  ** lighted,"  so  that  the  former  latent  condition  now 
appears  clinically  for  the  first  time;  tlie  value  of  routine  physical  and 
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neurological  examiiiationg  with  careful  laboratory  tests  of  the  blood,  cerebro- 
spinal fluid  and  of  the  urine  cannot  be  overestimated. 

Beside  these  more  eoimnon  complications  occurnn^  in  brain  injuries, 
there  are  those  patients  in  whom  the  condition  of  brain  tumor  has  been 
present  in  a  latent  condition  clinically,  and  its  symptoms  and  signs  suddenJv 
appear  following  a  cranial  injury ;  these  cases  are  most  confusing  at  the  time 
and  the  lesion  ol  tumor  formation  is  frequently  *' stumbled  upon*'  at  the 
operation.  Cranial  injuries  of  months'  or  of  years'  duration  may  precede 
and  even  be  in  some  patients  an  etiological  factor  of  tumor  formation  either 
of  the  skull,  meiiin^es  or  of  thp  brain  itself;  this  statement,  however,  cannot 
be  made  with  certainty. 

Acute  sevfre  brain  injuries  com  plicated  by  other  conditions. 

A.  Deliriutn  tremens. 

Cash  S^. — Acute  Revere  brain  injury  associated  with  mild  signs  of 
intracranial  pressure  and  a  fracture  of  tlie  base  of  the  skull.  No  operation. 
Delirium  tremens.    Death.    Autopsy. 

No.  6D7.— James.    Forty  years.    White,    Married.    Laborer.    I^.  8, 

Admitted  October  7,  1016— *2  hours  after  injury^Polyclinie  Hospital, 

Died  Dctober  l^,  101 6 — 6  days  after  injury. 

Family  history  tiegative. 

Personal  history  negative,  except  for  chronic  alcoholism. 

Presrnf  Illness. — Patient  was  foiiiid  lying  at  the  bottom  of  a  stairway; 
nne(>nseious;  bnmght  to  the  hospital  in  the  ambulance. 

Ejamination  upon  admission  (at  Ica^t  2  hoiir.s  after  in jnrj^ .—Tem- 
perature, 101.8'';  pulse,  118;  respiration,  26;  blood -pressure,  122.     Uncon- 

seifjus;  Kterforous  respiratiou  and  .signs  of  an  early  pulmonary  ederaa^ -moist 

rales  thi'oughout  chest.  ]\rarked  odor  of  aknthol  cm  breath.  Small  contusion 
ajHl  hiiuatoma  over  ri-jrlit  temporal  area,  Slight  bloody  discharge  from  right 
ear:  distinct  right  mastoid  e<*cliymosis.  Pupils  slightly  enlarged  and  react 
slu^^frishly  to  li^rht.  Keflexc^s — patellar  cxa*rgerated  but  equal;  double  ex- 
liatistible  ankle  elniuis  and  dovilile  ISabiriskl,  Oi>peidieim  and  Gordon  reflexes - 
abtbmiiual  retlexes  absent.  P^undi — retina!  veins  dilated;  both  retinw  suf- 
fused and  congested  with  edematous  blurring  about  the  margins  of  the  optie 
disks.  Lmubar  puncture — blotnly  cerebrospinal  fluid  un<ler  increased  pres- 
.surc  (apprnximately  l.j  mm.). 

Treaiment. — Kxjieetaut  palliative;  repeated  doses  of  atropine  (grains 
^A.ti  hypodermieally )  Q\'<}Yy  ^>  hours  to  control  the  pulmonary  edema;  on 
account  of  the  po<u'  geiieral  condition  of  the  patieiU- — the  pnlse-rate  being 
118  while  the  blood-pressure  was  only  122,  it  was  decided  to  '* watch''  the 
patient  carefully  in  the  lu^pe  that  the  eoiidition  would  improve.  Within 
24  hours,  the  tcmjierature  bad  deseended  to  100  ,  the  pulse  to  104  and  the 
resjiiration  to  24.  while  t!ie  bhiod-prcssure  had  risen  to  136  and  patient  had 
bec<^nie  sruiieonseious;  thi*  piihnunary  rales  had  almost  disappeared  and  as 
the  signs  of  I  1h>  incn'ased  intracranial  (>res>iuie  bad  nut  become  more  marked, 
it  was  believed  that  the  ]iatient  woidd  recover  without  an  operation  being 
necessary — that  is.  the  iutraeranial  hcmorrhan:e  and  the  cerebral  edema 
woub!  be  al»sorbed  by  the  natural  means  of  excretion  from  the  cerebrospinal 
canal.    On  the  second  day  after  admission,  however,  the  patient  suddenly 
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developed  a  fine  and  then  a  coarse  tremor  of  both  hands,  became  mentally 
confused  and  irrational,  had  definite  hallucinations  of  sight — the  typical 
signs  of  beginning  delirium  tremens.  In  spite  of  active  treatment  for  this 
condition  (repeated  lumbar  punctures,  the  administration  of  alcohol,  mor- 
phia, hot  packs,  etc.),  the  patient  steadily  became  worse  and  finally  died 
from  the  typical  condition  of  **wet''  brain,  resulting  from  the  so-called 
delirium  tremens — 6  days  after  injury. 

Autopsy. — Linear  fracture  extended  from  right  parietal  crest  vertically 
downward  through  the  squamous  portion  of  the  right  temporal  bone,  through 
the  posterior  portion  of  left  t^-mpanic  membrane  along  the  petrous  bone  to 
within  one  inch  of  its  apex ;  no  other  fracture  found  (Fig.  120).  Much  blood 
and  cerebrospinal  fluid,  particularly  in  the  middle  and  posterior  fossae.  Brain 
itself  very  **wet''  and  edematous,  but 
no  cortical  hemorrhage  or  laceration. 
Ventricles  negative. 

Remark&. — If  this  complication  of 
delirium  tremens  had  not  occurred,  it 
seems  that  this  patient  would  have 
recovered.  It  was  a  mistake  not  to 
have  administered  alcohol  to  this 
patient,  either  by  mouth  or  by  rectum, 
so  that  the  onset  of  acute  alcoholism 
could  have  been  avoided  if  possible ;  all 
patients  accustomed  to  the  daily  us? 
of  alcohol,  and  particularly  having  a 
cranial  injury  of  any  severity,  should 
be  given  daily  at  least  one-half  their 
usual  allowance  of  alcohol  and  thus 
the  danger  of  delirium  tremens  be 
lessened.  It  is  a  well-known  observa- 
tion, however,  that  patients  who  are  at  all  alcoholic  withstand  very  poorly 
the  effect  of  head  injuries  owing  to  the  fact  that  a  cerebral  edema  occurs 
much  more  easily  in  these  patients,  so  that,  even  if  alcohol  were  given  after 
their  admission  to  the  hospital,  the  cerebral  edema  precipitating^  delirium 
tremens  would  freciuently  occur  in  spite  of  this  precaution.  Chronic 
alcoholics  are  very  poor  risks,  whether  an  operation  is  performed  or  not, 
and  there  is  no  one  factor  which  increases  the  mortality  of  brain  in  Junes 
more  than  that  of  chronic  alcoholism. 

The  clinical  picture  of  this  patient  upon  admission  having  a  temperature 
of  101.8°,  pulse  118,  respiration  2vS,  blood-pressure  122,  would  indicate  that 
the  patient  was  in  the  condition  of  mild  shock  with  the  lowered  blood-pressure 
and  the  increased  pulse-rate,  while  the  mild  temperature  was  due  to  the 
early  signs  of  pulmonary  edema  associated  with  chronic  alcoholism;  this 
opinion  would  tend  to  be  substantiated  by  the  observation  that  24  hours 
later  the  temperature  descended  to  100^  and  not  to  subnormal  and  the  pulse 
to  104,  while  the  blood-pressure  increased  to  136,  s\nichronous  with  the 
lessening  of  the  pulmonary  edema. 

Case  87. — Acute  severe  brain  injury  associated  with  mild  signs  of  high 


Fio.  120. — Wide  linear  fracture  extending 
throuKh  the  riglit  petrous  bone  in  a  patient  who 
would  probably  have  recovered  if  the  complica- 
tion of  delirium  tremens  had  not  occurred. 


384        DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

intracranial  pressure  and  a  fraeture  of  the  base  of  the  skull.    No  operation. 
on  December  2,  11)14 — 2!J  days  after  injury. 

No.  169.^=John.  Thirty-two  years.  White.  Single.  Storekeeper.  Greece, 

Admitted  No%'ember  3, 1914 — 1\C,  hours  after  injury,  PoI>  clinic  Hospital 

Transferred  to  Bellevue  Hospital  November  6,  1914;  discharged  **well/* 
on  December  2,  1914 — 29  days  after  injury, 

FamiUj  history  negative. 

Personal  Historij.—As  the  result  of  a  profitable  sale  of  his  store,  patient 
haii  been  drinking  heavily  during  the  past  6  weeks  and  his  friends  say  *Vhis 
only  hope  is  in  his  losing  his  nioney." 

Present  Ilh\ ess. —While  intoxieated.  patient  was  ** black-jacked''  by 
thugs  who  obtained  the  balance  of  patient's  money;  unconscious;  brougbt 
to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (90  minutes  after  injury), ^ — ^Tempera- 
ture,  99° :  pulse,  P^^  ;  respiration,  24 ;  blootl-pressure,  130,  Semiconscious  but 
can  be  easily  aroused ;  mildly  delirious  and  behaves  foolishly.  Marked  tremor 
of  both  hands.  Contusion  and  ecchATnosis  over  left  eye  and  left  lower 
jaw.  Slight  bleeding  and  discharge  of  bloody  cerebrospinal  fluid  from  left 
ear;  distinct  left  mastoid  ccehymosis.  Pupils  equal  and  react  normally. 
Reflexes  negative.  Fundi  nef^^ative.  Lumbar  puncture— blood-tinged  cere- 
brospinal fluid  under  moderate  pressure  (approximately  13  mm.). 

Treatwfnt.—Expe^Xiiui  palliative;  small  amounts  of  alcohol  given  to  the 
patient  and  the  routine  prophylactic  treatment  for  chronic  alcoholism.  In 
spite  of  this  treatment,  however,  patient  progressively  became  worse  in  that 
the  hallucinations  became  more  realistic  to  him,  associated  with  an  acute- 
delirium,  requiring  restraint,  so  that  3  days  after  admission,  it  was  considered 
advisable  that  the  patient  be  transferred  to  the  alcoholic  ward  of  Bellevue 
Hospital,  where  he  could  be  treated  more  competently  for  this  complication. 
His  record  at  Bellevue  was  that  of  a  typical  ease  of  delirium  tremens;  the 
recovery  was  uneventful  and  the  patient  was  discharged  as  '"cured"— 29 
days  after  injury. 

Last  Ejdtniinifion  (May  20,  1917 — 31  mouths  after  injury).— Patient  no 
longer  drinks  and  has  no  complaints;  he  has  acquired  a  small  grocery  store 
f nan  his  savings  during  the  past  2  years.  Hearing — no  imjmirment  of  either 
ear  can  be  elicited:  otoscoiuc  exaniination  of  left  ear  negative;  air  conduc- 
tion greater  than  bfmc  conduct iuiL    KcHcxes  negative.    Fundi  negative. 

Remarks.— Tins  patient,  Imuo,  a  youthful  adult,  had  a  greater  chance  of 
recovery  both  from  the  cranial  injury  and  from  the  attack  of  acute  alcoholism 
than  if  he  bnd  been  15  years  older  and  more  addicted  to  the  chronic  use 
of  alcohol — tlic!i,  the  prognosis  as  to  life  would  have  !>een  much  more  doubt* 
ful  The  fracnuT  uf  the  skull  tlirtmgh  the  ear  and  thereby  allowing  the 
intracranial  hemorrhage  to  esrape  was  most  fortunate  for  him  in  that  the 
inrrcased  intracranial  pressure  was  undoubtedly  lessened  and  thus  enabled 
him,  no!  (inly  to  recover  mncli  inuvc  easily,  but  much  more  rapidly  and  with- 
<^ut  a  cranial  operation. 

The  absence  of  permanent  impairment  of  hearing  in  many  of  these 
patients  having  fractures  of  tlie  skull  wliich  Imve  extended  through  either 
ear  is  very  interesting :  it  orcurs  in  possibly  lIO  ]ier  cent,  of  these  patients. 
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It  would  seem  that  patients  of  luiddle  age  and  older  who  are  addicted 
to  the  daily  use  of  alcohol  for  over  a  period  of  years  and  if  only  iu  moderation, 
that  there  is  an  increased  araonnt  of  cerebrospinal  fluid  normal  to  these 
patients— that  is^  a  mild  degree  of  the  so-called  '*wet''  brain.  Any  severe 
illness,  and  paiiicnlarly  a  cranial  injury,  which  upsets  their  body  metabolism 
and  in  any  way  diminishes  their  daily  supply  of  alcohol,  then  these  patients 
are  very  liable  to  develop  an  acute  condition  of  cerebral  edema  and  thus 
the  typical  onset  of  delirium  tremens  occurs.  The  mild  toxic  condition 
residtinjr  from  this  daily  continued  use  of  alcohol  lessens  the  power  of 
resistance  of  these  patients  and  they  arc  much  more  liable  to  succumb 
to  any  severe  mental  and  physical  strain.  They  are  always  **bad- '  operative 
risks,  including  the  trreater  danger  of  anesthetic  complications,  and  the  prog- 
nosis must  be  very  guarded,  especially  f(»!lowing  crania!  injuries. 

B.  Brain  ittmor. 

Case  88. — Acute  severe  brain  injury  associated  with  definite  signs  of 
an  increased  intracranial  pressure  aiul  with  an  operative  fracture  of  base  of 
skull.  Bilateral  decompression  and  drainage.  Death.  Autopsy;  mid- 
brain sarcoma. 

No,  794. — James.    Forty  years.    White.    Married.    Laborer.    U.  S. 

Admitted  February  29;  1917 — 10  days  after  operative  injury.  Poly- 
clinic Hospital. 

First  Opt  ration  (March  2,  1917 — 2  <lays  after  admission  and  12  days 
after  operative  injury). — Left  subtcmiioral  decompression  and  drainage. 

Second  Operaiion  (^larcli  4,  lf)17 — 2  days  after  first  operation  and  14 
days  after  injury), —Bight  subtemporal  decompression  and  drainage. 

Died  March  8,  1017 — 4  days  after  second  operation  and  18  days 
after  injury. 

Family  histonj  negative. 

Personal  Ht.stonf. — Durin«r  the  pa.st  6  months,  patient  has  been  treated  at 
an  Eye  and  Ear  Hospital  for  ehronic  inflammation  of  the  ethmoid  and 
sphenoid  sinuses  and  also  for  a  chronic  right  otitis  media  ;  several  operations 
had  l>ecn  pcrfornied  upon  l>oth  the  ethnioid  and  spheuoiil  sinuses  and  the 
Hght  middle  ear  *' cleaned  out/'  Patient  wa,s  improved  for  several  wet-ks  and 
then  his  symptoms  and  signs  returned — particularly  the  frontal  headache, 
the  purulent  diseharge  from  the  nose  and  the  siicils  of  dizziness. 

Present  Illnesa.—On  February  10,  1017  (10  days  before  admission), 
patient  was  operated  upon  and  the  sphenoidal  cells  opened  and  evacuated; 
immediately  after  this  operation,  patient  became  stuporous,  complained  of 
severe  bifrontal  headache  and  was  mildly  irrational ;  3  days  befiu'c  admis- 
sion^  patient  suddenly  became  blitnl  iu  both  eyes,  stupor  increased  and  the 
patient  complained  of  aji  increasing  deafm^ss  in  both  ears.  Transferred  to 
the  hospital  in  the  ambulance. 

ETamination  upon  admission  (10  days  after  the  sphenoidal  sinus  opera- 
tion!,—Temperature,  90.8-  ;  pulse,  72;  respiration,  20;  blood-pressure,  142. 
Semiconscious  but  can  be  easily  aroused.  Slight  purulent  di.si*harge  from 
the  right  ear.  Thin  bloody  discharge  from  both  nostrils.  Totalb^  blind  in 
both  eyes — not  even  light  perceived;  external  ocular  muscles  all  paralyzed 
(ophthalmoplegia  externa)  so  that  both  eyeballs  cannot  be  moved.    Hearing 
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of  both  ears  apparently  impaired.  Slight  right  facial  weakness  of  the  cortieal 
type.  Pupils  moderately  dilated  and  do  not  react  to  light.  Reflexes — ^patel- 
lar can  be  elicited  with  difficulty  and  are  apparently  equal ;  no  ankle  clomn 
nor  Babinski ;  abdominal  reflexes  absent.  Fundi — ^retinal  veins  dilated ;  both 
nasal  and  temporal  margins  blurred  and  indistinct  but  no  papilledemi 
or  measurable  swelling  of  either  optic  disk.  Lumbar  puncture — clear  cerebro- 
spinal fluid  under  high  pressure  (18  mm.) ;  cell  count — 6  cells  per  c.mm.  and 
no  bacteria  present.  No  weakness  of  extremities  and  no  sensory  impairmoit 
could  be  elicited.    X-ray  *' negative*'  (Doctor  W.  H.  Stewart). 

Treatment, — On  account  of  the  increased  intracranial  pressure  and  tbe 
appearance  of  a  right  facial  palsy  of  the  cortical  tjT)e,  a  left  subtemponl 
decompression  and  exploration  was  advised ;  consent  for  the  operation  could 
not  be  obtained  until  40  hours  later,  and  as  the  condition  of  the  patient 
was  practically  the  same  as  at  the  preceding  examination,  the  operation 
was  now  performed. 

First  Operation  (2  days  after  admission  and  12  days  after  operative 
injury). — Left  subtemporal  decompression  and  exploration:  usual  vertical 
incision,  bone  removed  and  no  complications.  Dura  very  tense  and  slightly 
bluish ;  upon  incising  it,  blooody  cerebrospinal  fluid  spurted  to  a  height  of 
5  inches;  upon  enlarging  dural  opening,  the  underlying  cerebral  cortex 
tended  to  protrude  under  high  tension ;  it  did  not  rupture,  however,  bnt 
only  slight  pulsation  could  be  observed.  Cortex  contained  several  small 
punctate  hemorrhages  and  much  subarachnoid  blood  and  cerebrospinal  fluid 
escaped.  An  attempt  to  tap  the  left  lateral  ventricle  not  successful  and 
careful  probing  of  the  left  frontal  lobe,  left  parietal  lobe  and  left  tempore- 
sphenoidal  lobe  for  brain  tumor  was  negative.  Usual  closure  with  2  drains 
of  rubber  tissue  inserted.    Duration,  45  minutes. 

Post-operative  Notes. — The  stupor  of  patient  improved  for  24  hours  and 
then  he  g;raduall3'  became  semiconscious  again,  the  decompression  area  bulged 
and  the  signs  of  an  increasing  intracranial  pressure  reappeared;  a  right 
subtemporal  decompression  was  now  considered  advisable  both  to  lessen 
the  intracranial  pressure  and  in  the  hope  that  a  tumor  or  abscess  could  be 
located  in  the  right  hemisphere,  or  if  it  was  merely  a  cerebral  edema,  then  its 
resulting  increased  pressure  could  be  successfully  lessened.  (The  sudden 
impairment  of  vision  could  not  be  explained  as  well  as  the  ophthalmoplegia 
externa,  unless  the  condition  was  a  mid-brain  tumor  which  by  a  sudden  en- 
larjrement  had  directly  compressed  both  optic  nerves  and  the  ocular  nerves.) 

Second  Operation  (2  days  after  first  operation  and  14  days  after  injur}')* 
— Right  subtemporal  decompression  and  exploration :  usual  vertical  incision, 
bone  removed  and  no  complications.  Dura  very  tense  and  upon  incising  it, 
slightly  blood-tinged  cerebrospinal  fluid  welled  through  dural  opening  under 
high  j)ressure — revealing  a  very  **wet,"  edematous  cortex  which  tended  to 
protrude  but  did  not  rupture,  owing  to  the  escape  of  a  large  amount  of 
cerebrospinal  fluid,  so  that  the  cortex  pulsated  normally  at  the  end  of 
the  operation.  Right  lateral  ventricle  punctured,  allowing  clear  cerebro- 
spinal fluid  to  escape  under  moderate  pressure.  Careful  exploratory  punc- 
tures of  the  right  frontal,  right  parietal  and  right  temporo-sphenoidal  lobes 
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were  all  negative.     Usual  closure  with  2  drains  of  rubber  tiBaue  inserted. 
Duration,  50  minutes. 

Post 'Operative  Notes.— Putient  made  a  marked  improvement  during  the 
first  few  days  after  operation  in  that  he  became  conseioiis,  was  able  to  talk 
rationallj  and  he  no  longer  complained  of  headache;  the  vision,  however^  did 
not  improve,  and  on  the  third  day  post*operative,  the  temperature  qiuekly 
ascended  to  105°,  pulse  to  138  and  respirations  to  36;  both  decompressiou 
areas  bulged  tensely^  while  the  patient  became  more  and  more  stuporous. 
Lumbar  puncture  revealed  clear  cerebrospinal  fluid  under  moderate  increase 
of  intracranial  pressure  (13  mm.)  ;  cell  count  wai*  10  cells  per  c.mm. ;  the 
condition  of  patient  rapidly  became  worse,  puhnonary  edema  occurred,  and 
in  spite  of  vigorous  stimulative  measures  and  the  use  of  atropine,  the  patient 
became  weaker  and  weaker  and 
finally  died— ^  days  after  second 
operation  and  18  days  after  injury. 

Autopsy. — Upper  portion  of 
sphenoidal  plate  had  been  fractured 
just  in  front  of  the  anterior  clinoid 
processes  and  in  close  irroximity  to 
?>oth  optic  nerves  (Fiq:.  121).  ^Inch 
free  subdural  blood  in  both  the 
anterior  and  middle  fossa^,  while  an 
extensive  blood-clot  lay  u]>on  the 
inferior  snrfaee  of  both  frontal 
lol>es.  In  the  mid-brain  snperimpos- 
ing'  the  sella  tvircica  and  both  optic 
ner^TS,  which  were  iK^iufJT  directly 
compressed  from  above  do\\'n\vard. 
was  a  hard  fibrous  tumor— the  size 
of  an  orange.  ( Patholocrical  report. 
(Doctor  Jeffries) — **spiudle-cell  sjirconia'')  ;  this  tumor  mass  lay  beneath 
and  slightly  anterior  to  the  tliird  ventricle  and  thns  the  lateral  ventriclefs 
had  not  been  blocked;  this  was  ver^^  fortunate  for  the  patient  in  that  an  in- 
ternal hydrocephalus  did  not  develop.  Posterior  fossa  negative.  Yen* 
tricles  negative. 

Remarks. — ^This  is  another  case — and  they  arc  very  common — of  a  mid- 
brain tumor  simulatinfr  sphenoidal  sinus  diseast^ ;  the  ri^rht  chronic  otitis 
media  and  the  chronic  sinusitis  both  tended  to  ol>scure  the  diagnosis,  and  it 
was  not  until  a  sudden  comjilete  loss  of  vision  occurred  associated  with  the 
ophthalmoplegia  that  a  mid-lirain  lesion  was  suspected.  In  attempting 
to  perform  tlie  sphenoidal  sinus  ojieration,  the  iijiper  and  posterior  bony  wall 
had  been  accidentally  fractured  with  a  result inij  sulHlural  hemorrhage 
from  the  adjoining  venous  sinus  which  fortnnatcly  became  thrombosed  early 
ami  did  not  extend  to  the  other  side.  It  was  then,  and  apparently  for  the 
first  time,  that  the  signs  of  iin  increased  intracranial  pressure  occurred 
necessitating  the  decompression  operations. 

The  tumor  was  of  such  a  large  size  and  so  situated  in  the  mid-brain  that 
an  operative  removal  of  it  could  not  have  been  attempted  successfully;  if  it 


Fkj.  121. — OpwrjJtive  frnctures  atid  perfDratitin  vA 
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lifum  tKe  »ella  turda^thc  ea line  for  hia  tiymptoniit  and 
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had  been  smaller,  it  possibly  could  have  been  removed  by  the  lateral  appmA 
— either  by  retracting  the  temporo-sphenoidal  lobe  upward,  or,  if  neee—iy, 
the  removal  of  the  right  temporo-sphenoidal  lobe  which  perimits  an  exodkal 
exposure  of  mid-brain  tumors  and  facilitates  their  successful  enneleatfaa, 
especially  if  a  bilateral  decompression  has  been  performed  so  that  the  bnm 
can  be  ''dislocated,"  and  thus  a  better  surgical  exposure  be  obtained. 

The  immediate  cause  of  death  in  this  patient  was  evidently  an  aeaii 
medullary  edema  precipitated  by  the  ^neral  lowered  resJttanee  of  A» 
patient  and  the  intracranial  lesions.  How  this  patient  escaped  a  pomkat 
meningitis  through  infection  of  the  operative  fracture  of  the  base  of  A» 
anterior  fossa  is  difficult  to  explain  in  the  presence  of  a  purulmt  q^henoidil 
sinusitis.  The  sudden  onset  of  blindness  was  probably  due  to  an  acute  edoM 
of  the  tumor  itself  or  to  small  hemorrhages  into  the  tumor  itself  (as  da- 
closed  upon  sectioning  the  tumor),  and  thus  both  optic  nerves  at  A» 
chiasm  were  markedly  compressed;  naturally,  if  this  compreesioii  eoidd 
not  have  been  relieved  and  if  the  patient  had  lived  for  a  period  of  weda^ 
the  ophthalmoscope  would  have  revealed  definite  signs  of  a  primary  optie 
atrophy.  If  this  compression  of  both  optic  nerves  had  not  been  ao  gntt, 
then  a  lateral  or  horizontal  hemianopsia  would  have  occurred  and  thia  obiv- 
ration  would  have  facilitated  the  diagnosis  very  much  indeed;  the  totd 
ophthalmoplegia  should  have  emphasized  the  localization  of  the  leaion  mon 
than  it  did,  but  at  the  time  it  was  considered  more  of  a  retro-otbital  or 
posterior  orbital  condition  due  to  the  inflammatory  lesion  of  the  tamamik 
The  value  of  post-mortem  examinations  not  only  to  the  medical  attendni 
but  to  future  patients,  could  not  be  more  highly  emphasized  and  appraised 
than  in  the  case  of  this  patient ;  more  is  frequently  learned  from  "iMf^^ 
than  from  successes. 

The  differential  diagnosis  before  operation  upon  this  patient  was  most 
perplexing :  the  history  tended  to  indicate  a  brain  abscess  and  meningitis, 
particularly  associated  with  the  sphenoidal  sinusitis  and  the  purulent  otitis 
media ;  the  increased  intracranial  pressure,  however,  of  a  height  of  18  mm. 
and  yet  the  cerebrospinal  fluid  clear  and  with  a  cell  count  of  only  6  eella  per 
c.nim.  and  no  bacteria  present,  tended  to  the  diagnosis  of  brain  tumor.  It  was 
most  surprising,  therefore,  to  find  a  subdural  hemorrhage  at  operatien, 
and  it  was  then  that  the  sphenoidal  sinus  operation  was  considered  as  the 
probable  cause  of  the  intracranial  condition — ^being  similar  to  a  brain  injoiy 
following  a  fracture  of  the  skull,  while  the  impairment  of  vision  and 
ophthalmoplegia  were  due  to  a  local  injury  at  the  time  of  the  operation  itsell 
The  autopsy  findings  were  indeed  most  instructive. 

Case  89. — Acute  severe  brain  injury  associated  with  definite  olgns  of  an 
increased  intracranial  pressure  and  wi^  a  fracture  of  the  base  of  the  skull. 
Left  subtemporal  decompression  and  drainage.  Death.  Autopqr;  glioma 
of  left  temporo-sphenoidal  lobe. 

No.  977.— Clara.   Fifty  years.   White.   Married.   Housework.  U.  S. 

Admitted  May  6,  1918 — ^21  days  after  injury— Polyclinic  HoepitaL 
Referred  by  Doctor  Adolph  Reieh. 

Operation  (May  9,  1918 — 3  days  after  admission  and  24  days  after  in- 
jury).   Left  subtemporal  decompression  and  drainage. 
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Died  May  10, 1918 — 26  hours  after  operation  and  25  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — Twenty-one  days  before  admission,  patient  was  knocked 
down  by  a  street  car;  immediate  loss  of  consciousness  and  multiple  con- 
tusions of  both  arms  and  legs ;  slight  bleeding  from  left  ear ;  patient  was 
taken  to  her  home  in  a  taxicab,  but  she  had  so  recovered  on  the  way  home 
that  she  walked  into  her  house  and  did  not  go  to  bed.  Definite  impairment 
of  speech,  however,  immediately  appeared — unable  to  say  words  that  she 
wished  to;  complained  of  headache  but  otherwise  ** fairly  well."  Seven 
days  after  injury,  patient  was  obliged  to  be  restrained  in  bed  on  account  of 
her  becoming  irrational,  staggered  as  though  drunk  and  could  not  talk  coher- 
ently ;  complained  of  **bad  odors,"  and  she  could  not  be  convinced  that  they 
were  not  present.  On  account  of  the  increasing  headache,  the  patient  was 
brought  to  the  hospital. 

Examination  upon  admission  (21  days  after  injurj^). — Temperature, 
100**';  pulse,  84;  respiration,  24;  blood-pressure,  136.  Mildly  irrational. 
Definite  weakness  of  entire  right  side  of  body ;  also,  a  distinct  impairment 
of  sensation  both  to  light-touch  and  to  pain  over  the  entire  right  side  of  the 
body.  (This  last  observation  could  not  be  confirmed  owing  to  the  mental 
condition  of  the  patient.)  Otoscopic  examination — laceration  of  lower  pos- 
terior quadrant  of  left  tympanic  membrane.  Pupils — left  larger  than  right 
and  reacts  sluggishly  to  light.  Reflexes — patellar  not  increased  though  right 
greater  than  left;  no  ankle  clonus  but  double  Babinski,  Oppenheim  and  Gor- 
don reflexes;  abdominal  reflexes — right  absent,  left  depressed.  Fundi — ret- 
inal veins  enlarged;  nasal  halves  of  both  optic  disks  blurred — left  more 
definitely  than  right,  but  no  measurable  swelling  of  the  disks.  Lumbar  punc- 
ture— straw-colored  cerebrospinal  fluid  under  high  pressure  (20  mm.) ; 
pathological  report  (Doctor  Jeffries) — ** numerous  broken-down  red  cor- 
puscles." Urine  examination — slight  trace  of  albumen;  occasional  hya- 
line cast. 

Treatment. — Expectant  palliative.  The  condition  of  the  patient,  how- 
ever, became  worse  daily  in  that  the  signs  of  pressure  became  more  marked 
in  the  fundi,  and  the  weakness  of  the  right  arm  and  right  leg  progressed  to  the 
extent  of  almost  a  complete  paralysis  of  them ;  the  increasing  stupor  of  the 
patient  with  a  gradual  lowering  of  the  pulse-rate  made  a  subtemporal 
decompression  imperative,  if  the  patient  was  to  be  given  a  chance  to  recover ; 
the  pulse  did  not  descend  below  70,  however,  while  the  temperature  ascended 
to  102.6°. 

Operation  (24  days  after  injury). — Left  subtemporal  decompression  (no 
anesthesia  being  necessary)  :  usual  vertical  incision,  bone  removed  and  no 
complications.  Dura  very  tense  and  upon  incising  it,  very  little  cerebro- 
spinal fluid  escaped  but  the  underlying  cortex  protruded  through  the  small 
dural  opening  under  high  pressure,  ruptured  and  brain  tissue  oozed  out; 
an  attempt  was  made  to  puncture  the  left  lateral  ventricle  but  unsuccessfully. 
Upon  enlarging  dural  opening  therefore  owing  to  the  high  cerebral  ten- 
sion, the  entire  underlying  cortex  ruptured,  permitting  gelatinous  grumous 
degenerated  nerve  tissue  and  debris  to  extrude  and  revealing  a  cavity  in 
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the  left  temporo-splieuoidal  lobe— the  size  of  an  orange.  The  condition  of 
the  patient  becoming  rapidly  worse,  a  hurried  closure  was  made  with  2  drains 
of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post'Operative  Notes. — The  condition  rapidly  became  worse;  patient  did 
not  regain  consciousness  and  within  8  hours  the  temperature  had  ascended 
to  106^,  pulse  to  140  and  respiration  to  42,  while  the  blood-pressure  had 
descended  to  88.  Patient  died  26  houris  after  operation — from  a  condition 
typical  of  an  acute  medullary  edema. 

Autopsy. — Small  fracture  of  left  petrous  bone  extending  through  left 
middle  ear  (Pig.  122).  Small  amount  of  straw-colored  eerebro^spinal  fluid 
in  both  anterior  and  middle  fossBe.  Anterior  siirfaec  of  ri^ht  frontal  lobe 
contused  and  lacerated  ;  also  the  tip  of  the  riglit  sphenoidal  lobe.  Occupying 
the  entire  left  temporo-sphenoidal  lobe  wan  a  cavity,  the  size  of  an  orange, 
filled  with  degenerated  brain  tissue,  (Pathological  report  (Doctor  Jeffries) — 

'  *  degenerated  glioma  tons  tissue.  ^') 
Left  ventricle  had  been  collapsed  and 
forced  toward  the  median  line.  Pos- 
terior fossa  negative. 

Re  murks.— The  clinical  s^mdrorae 
of  this  patient  is  very  instructive; 
althouj^'h  this  ^diomatous  tumor  must 
have  existed  for  a  period  of  at  least 
several  months  before  the  injury,  yet 
there  w^as  no  history  of  any  com- 
plaints at  all — the  patient  l>eing^  con- 
sidered in  the  best  of  health.  It  is 
conceivable  that  the  cranial  injury, 
besides  causing  a  contusion  and 
laceration  of  the  ri^jht  frontal  and 
ri<rht  sphenoidal  lobe  by  contre-coup^ 
had  iiho  at  the  same  time  caused  a 
hcmorrhafre  into  the  tumor  mass  it- 
self in  Ihe  left  temporo-sphenoidal  Irtln*  or  had  at  least  precipitated  the 
dejzeiienition  of  the  tumor  nmss  itself  by  cansini]:  an  acute  cerebral  edema, 
and  tluis  introducing  and  then  nccentuatinjr  the  symptoms  and  si^s  of 
a  lesion  of  the  left  temporo-sphenoidal  lobe  (the  patient  being  right- 
handed  and  all  of  his  blood  relatives  liein^  ri^ht-handcd) :  the  disagreeable 
odors  and  tlie  state  of  uHrcality — the  relatives  stated  that  before  com- 
ing to  the  hosi>ital.  the  patient  complained  of  dreaming,  and  yet  while 
she  lay  dreaming  she  knew  that  the  dreams  were  not  true  and  that 
these  dreamy  states  of  uiire:ility  [tcrsisted  until  she  become  irrational:  no 
imiuiirnient  of  taste  hatl  beiMi  elicited  nor  any  impaimient  of  the  hear- 
]llL^  however;  the  neighborhood  signs  of  motor  aphasia  and  both  a  motor 
and  sensory  involvein<nit  of  the  right  side  of  the  body  were  also 
obsen'-ed.  It  is  possible  if  the  cranial  injury  had  not  occurred  tk' 
patient  conld  have  lived  a  numher  of  months  ajid  even  a  perio 
year  or  more  before  the  svniptonis  and  signs  of  the  tumor  mas 
been  observed.     If  it   had  not  been   fen*  this  complicat 
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operative  reeoverf  of  the  patieut  from  the  brain  injury  would  have  been 
very  possible.  Unfortunately,  this  patient  had  been  allowed  to  progress  to 
such  a  eonditioo  of  general  physical  exhaustion,  that  a  medullary  edema 
occurred  chiefly  on  account  of  the  lessened  resistance  of  the  patient  having 
an  intracranial  lesion  of  this  character. 

It  was  a  very  confusing  coincidence  that  the  fracture  of  the  skull  in 
this  patient  passed  through  the  left  middle  ear  rupturinjr  the  left  tjnipauic 
membrane,  to  be  followed  by  definite  symptoms  aud  .signs  of  a  left  temporo- 
sphenoidal  lesion;  the  uniiBually  high  intracrauial  pressure  of  20  mm.  at  a 
period  3  weeks  after  the  cranial  injury  is  most  unusual,  and  an  intracranial 
tumor  mi^ht  have  been  suspected  at  this  time  as  being  the  underlying  cause 
of  the  patient's  condition;  at  the  time,  a  possible  large  left  extradural  hem<jr- 
rhage  was  considered  as  being  the  cause  of  the  condition. 

The  inability  to  puncture  the  left  lateral  ventricle  befon*  the  dura  way 
"Widely  opened  and  thus  prevent  an  operative  damage  to  the  nnderlying 
cerebral  cortex  owing  to  the  verj^  high  intradural  pressure,  is  explained 
by  the  autopsy  findings  in  which  the  left  lateral  ventncle  was  found  to  be 
forced  downward  and  toward  the  median  line  and  also  collapsed  by  the 
pressure  of  the  tumor  mass  in  the  left  hemisphere ;  a  lumbar  puncture  might 
have  been  attempted  at  this  time  and  by  this  means  the  intradural  pressure 
lessened  so  that  no  operative  damage  to  the  imder lying  cerebral  cortex 
would  have  occurred, 

C.  Mental  derangements. 

Case  90* — Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  and  with  a  fracture  of  the  base  of  the  skull.  Left  subtemporal 
decompression  and  drainage.    Mental  and  emotional  impairment.    ReL-overy. 

No.  145.— Edwin.    Fifty-eiglit  years.    White,    Married.    Broker.    U,  8. 

Admitted  December  16, 1914 — 70  minutes  after  iujury — Flower  Hospital. 
Referred  by  Doctor  G.  R.  Satterlee. 

Operation  (Deeember  If),  1014—3  days  after  injury). — Left  subtem- 
poral decompression  and  drainage. 

Discharged  January-  29,  1915 — 40  days  after  iujury. 

Fa7nihj  history  negative. 

Personal  History. — During  the  past  6  years,  patient  has  had  2  very  severe 
attacks  of  acute  nephritis  retiniring  a  hospital  residence  of  over  4  months 
each  time;  marked  arteriosclerosis.  Patient  has  been  considered  eccentric 
and  emotionally  unstable  for  years. 

Present  lUness. — While  deseendiiig  the  subway  stairs,  patient  fell  head- 
long to  the  bottom;  immediate  loss  of  conscionsness ;  taken  to  the  Flower 
Hospital  in  ambulance;  patient  remained  unconscious  and  in  severe  shock: 
profuse  bleeding  from  the  left  ear. 

Examindfion  (66  hours  after  admission.  Consultation  with  Doctor 
Ratterlee).— Temperature,  100  ;  pulse.  68;  respiration,  *20 ;  blood-pri.»ssnre, 
156.  Semiconscious  and  exceedingly  restless.  Miirked  arteriosclerosis — 
radial  arteries  hard  and  tortuous  and  temporal  arteries  similarly  affected. 
Rmail  lacerations  of  the  scalp  posterior  to  the  external  angular  jvrocL^SK  of  left 
^^bit.  Clotted  blood  in  left  anditor>^  canal ;  otoseopic  examination  reveals  a 
fttioQ  of  posterior  half  of  left  tympanic  membrane;  extensive  left 
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mastoid  eceh^mosis.  Pupils  equally  contracted  and  do  not  react  to  light. 
Reflexes — patellar  exaggerated,  right  more  than  left ;  exhaustible  ankle 
clonals  and  right  Babinski ;  abttominal  reflexes  present  and  equal.  Piindi — 
retinal  veins  dilated;  nasal  margins  of  both  optic  disks  and  nasal  half  of 
left  optic  disk  blurred  b}^  edema.  Lumbar  puncture — bloody  cerebrospinal 
fluid  under  high  pressure  (approximately  19  mm,).  Urine  examination- 
trace  of  albumen ;  many  hyaline  and  finely  granular  casts. 

Trentment. — Although  the  patient  was  not  considered  a  good  operative 
risk  o\\dng  to  the  condition  of  arteriosclerosis  and  chronic  nephritis,  yet 
it  was  considered  the  safer  procedure*  to  lessen  the  increasing  intracranial 
pressure  by  the  operation  of  subtemporal  decompression  and  drainage  than 
to  allow  the  patient  to  attempt  the  absorp,tiou  of  the  intracranial  hemorrhage 
and  cerebral  edema  by  natural  means — that  is,  the  risk  of  an  operation  wiw 
less  than  the  efleet  of  a  prolonged  increase  of  the  intracranial  pressure. 

Operation  (68  hours  after  admission)  .—Left  subtemporal  decompression : 
usual  vertical  incision,  bone  removed  and  no  complications;  much  watery 
tiuid  (subcutaneous  edema)  throughout  the  tissues  of  the  scalp  and  temporal 
muscle.  Dura  exceedingly  tense  and  upon  incising  it,  slightly  blood-tinged 
eerebrospinal  fluid  welled  up  through  the  dural  opening,  exposing  a  very 
'*wet/'  swollen,  edematous  brain,  which  did  not  rupture  on  account  of  the 
rapid  escape  of  the  cerebrospinal  fluid.  No  cortical  hemorrhage  nor  lacera- 
tion visible.  At  end  of  operation,  the  cortex  pulsated  normally.  Usual  clos- 
ure with  2  drains  of  rubber  tissue  inserted.  Temporary  sterile  dressing 
applied.  The  small  depressed  fracture  just  posterior  to  the  left  angular 
process  of  the  orbit  was  now  removed ;  the  dura  had  not  been  torn  and  was 
naturally  not  oi>ened.  Scalp  sutured  loosely  with  one  drain  of  rubber 
tissue  inserted.    Duration^  1  hour. 

Posl-operafivi  Notes. — ^Within  12  hours,  the  patient  became  more  con- 
scious and  the  pulse  ascended  to  80;  within  36  hours,  the  signs  of  an  increas- 
ing intracninial  |)rcssiire,  as  revealed  by  the  ophthalmoscope,  were  lessened 
so  that  tlicre  rcnuiiued  only  a  slight  blurring  of  the  lower  nasal  quadrant  of 
btith  optic  disks.  Patient  made  an  excellent  operative  recover^',  although  he 
was  mildly  irratiojud  during  the  entire  period  of  hospital  residence  ;  owing  to 
this  cniotifnud  instaliility  whieh  was  greater  than  before  the  injury,  it  was 
considered  advisable  to  transfer  hini  to  Bloomingdale  Hospital,  White  Plains, 
for  a  period  of  'A  months,  in  order  that  the  patient  should  be  in  as  ideal  con- 
ditioiLs  as  possible  for  the  recover^'  of  both  mental  and  emotional  stability. 

Er(Uiiinati'oti  upon  transfer  (40  days  after  injury  and  37  days  after 
operation).— Temperature.  9!r  ;  pulse,  SS;  respiration,  24;  blood -pressure. 
160.  Mildly  irrational  and  excitable.  Decompression  area  flush  with  sur* 
rounding  scalp  and  pulsates  normally.  Pu]>ils  equal  and  react  noi-ma!h\ 
Reflexes  active  but  ntherwise  negative.  Fundi  negative.  Urine  exami 
tinn^trace  of  allnunen ;  many  hyaline  and  irranuhir  casts. 

The  patient  remained  in  BloomiJigdale  Hospital  for  a  period  of 
months;  his  condition  had  so  improved  that  he  was  able  to  n 
family  and  after  the  summer's  vacation,  he  was  able  to  retu*-^ 
work  in  ()ctol>er,  191 5^ — 10  months  after  the  injury.     F 
time  was  considered  as  normal  mentally  and  emotiom 
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Exannnatian  (Ma}^  18,  1916 — ^29  months  after  injury) -^ — No  complaints  j 
patient  is  rather  effusive,  however — wife  states  that  he  alwa3*s  was  so.  De- 
compression area  depressed  and  pulsates  normally.  Hearing  of  left  ear 
impaired ;  bone  conduction  is  grreater  than  air  conduction.  Reflexes  active, 
but  otherwise  negative.  Fundi  negative.  Urine  examination — trace  of 
albumen ;  many  finely  granular  and  hyaline  easts. 

Patient  continued  in  this  condition  until  November,  1917,  when  he  died 
following  an  attack  of  pneumonia. 

Remarks, — It  is  doubtful  whether  this  patient  could  have  recovered 
unless  the  lessening  of  the  increased  intracranial  pressure  had  not  been 
obtained  by  the  cranial  decompression,  and  such  an  excellent  recovery  of  the 
patient  s  former  normality  (for  him)  would  not  have  been  probable,  if  the 
increased  intracranial  pressure  had  been  allowed  to  continue  for  an  indefinite 
period  of  time;  handicapped  as  the  patient  was  by  arteriosclerosis  and 
chronic  nephritis,  it  is  difficult  to  conceive  of  the  patient  approximatini? 
his  former  condition  to  any  degree.  It  is  too  much  to  expect  that  his  mental 
and  emotional  condition  could  be  improve^l  by  a  cranial  injury  and  such 
a  benefit  cannot  be  conceived,  but  if  a  patient  is  thus  already  impaired,  the 
hope  should  be  that  the  impairment  is  not  increased  by  the  injury,  and  this 
fortunate  result  can  frequently  be  obtained  by  the  early  relief  of  the  in- 
creased  intracranial  pressure  resulting?  from  the  cranial  injury. 

The  presence  of  a  watery  edema  in  the  subcutaneous  tissues,  as  disclosed 
at  operation  and  in  the  absence  of  an  adjacent  fracture  of  the  skull  with  a 
tear  of  the  underlying  dura  {and  thiLs  indicating  the  escape  of  the  eerebro- 
spinal  fluid),  is  usually  a  bad  prognostic  sign  in  that  this  subcutaneous 
edema  usually  occurs  when  tlie  resistance  of  the  patient  is  very  much  lowered 
and  particiilariy  in  patients  having  arteriosclerosis  and  chronic  nephritis. 
The  great  danger  of  a  severe  cerebral  edema  resulting  from  the  cranial 
trauma  in  these  patients  and  thus  the  risk  of  the  early  onset  of  an  acute 
medidlary  compression  and  edema  must  always  be  feared,  so  that  the  early 
decompression  and  drainage  is  more  advisable  in  these  patients  than  in 
the  ones  who  are  in  a  better  condition  of  resistance, 

A  fracture  of  the  skull  presumably  passed  through  the  left  mastoid  area 
into  the  petrous  portion  of  the  left  tenipora!  bone,  since  there  was  a  definite 
left  mastoid  eeehymosis  and  a  profuse  discharge  of  blood  through  a  laceration 
of  the  left  tympanic  membrane;  no  cerebrospinal  fluid,  however,  was  ob- 
served in  this  aural  discharge  and  therefore,  it  cannot  be  stated  with  absolute 
certainty  that  a  fracture  of  the  base  of  the  skull  did  occur;  no  fracture 
of  the  left  squamous  bone,  was  observed  at  operation,  but  that  frcfiueutly 
happens  even  wht-n  there  is  a  fracture  of  the  left  petrous  Ixinc;  it  is  a 
rare  occurrence,  however,  for  the  t\Tnpanic  membrane  to  be  ruptured  indi- 
rectly by  a  craiiial  injurj''  in  the  abseiiee  of  a  fracture  of  the  adjacent  tem- 
poral bones.  The  slightly  depressed  fracture  just  pusterior  to  the  angular 
proeeas  of  the  left  orbit  was  of  practically  no  importance  in  that  the  uiuler- 
'■  lEf  dura  was  intact  and  the  depression  was  of  such  slight  degree  that  it  is 
^^  any  imi>airraent  or  irritation  of  the  underlying  cerebral  cortex 
odneed  by  it.  It  is  not  the  (|uestion  of  the  fracture  of  the 
*^,  but  the  presence  or  not  of  a  nuirked  increase  of 
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the  intracranial  pressure  and  that  was  well  ''taken  care  of"  by  the  subtem- 
poral decompression  and  drainage. 

Cas!e  91. — Acute  severe  brain  injury  associated  with  signs  of  high  intra- 
cranial pressure  and  with  a  fracture  of  the  base  of  the  skull  Riprbt  sub* 
temporal  decompression  and  drainage.  Mental  and  emotional  impairment. 
Excellent  recovery. 

No.  971. — Frederick.    Twenty-six  years.    White,    Sinp'le.    Clerk.    U,  S. 

Admitted  November  7, 1917 — 45  minutes  after  iiijnry^Nassau  Hospital, 
Mineola.     Referred  b}'  Doctor  G.  F.  Cleghorn. 

Operatio}}  (November  8,  1917 — 32  hours  after  injury). — -Right  subtem- 
poral deconipressiou  and  drainaire. 

Dischargred  January  6,  1918 — 58  days  after  operation, 

Famiiij  history  negrative. 

Personal  history  negative. 

Present  Illness. — Following:  an  automobile  collision,  patient  was  throAvn 
headlong  to  the  roadr  immediate  loss  of  consciousness;  taken  to  the  hospital 
in  the  automobile.  Upon  admission,  patient  was  profonndly  unconscious 
and  in  severe  shock — the  temperature  being  97.8^,  the  pulse  118,  while  the 
blood-pressure  was  only  106;  profuse  bleeding  from  right  ear  and  multiple 
contusions.  Vigorous  shock  measures  instituted  so  that  the  patient  quickly 
recovered  from  the  condition  of  shock  within  a  period  of  12  hours,  and  it 
was  only  then  that  the  signs  of  an  increasing  intracranial  pressure  appeared 

Einitninatio7i  (HO  hours  after  injury;  consultation  with  Doctor  Cleg* 
horn). — Temperature,  99.8^^ ;  pulse,  66;  respiration,  18;  blood -pressure,  132. 
Semiconscious  and  vei-}-  restless— confused  as  to  time,  place  and  personality; 
restraint  is  required  to  keep  the  patient  in  bed.  Slight  bleeding  from  the 
right  ear;  distinct  right  mastoid  ecchymosis.  Multiple  contusions  over  body 
and  extremities.  Pupils  enlarfrcd — right  more  than  left  and  rcaetion  to  light 
sluggish,  Rcflexes^patellar  veiy  active  but  equal;  double  ankle  clonus 
and  double  Babinski;  abdominal  reflexes  absent.  Fundi — dilated  retinal 
veins;  nasal  halves  and  temporal  margins  of  both  optic  disks  obscured  by 
edema.  Lunilmr  puncture — l>loody  cerebrospinal  fluid  under  high  pressure 
(approximately  20  mm.). 

Treat iiirnt, — ^An  immediate  right  subtemporal  decompression  advised  to 
lower  the  intracranial  pressure  and  to  lessen  the  cortical  irritation  for  fear 
of  not  only  an  acute  mcdnlhiry  cnni|ircssion  and  medullary  edema  but  the 
great  danger  of  tlu^  cortical  irritation  becoming  so  great  that  epileptiform 
seizures  would  occur. 

Oprration  ( :12  hours  after  iiijury).^Right  subtemporal  decompression; 
usual  vertical  incisiiui.  l*nne  removed  and  no  complications;  fibres  of  tem- 
poral muscle  were  hemorrhagic  and  therefore  a  fracture  of  the  unde: 
si|uamous  bone  was  found  extending  ul^liqnely  downward  toward  the 
Uiil  auditory  cannL    Xo  cxtriuhiriil  ht  inorrhage  but  the  dura  itself  ^ 
tense  and  bluish,  and  upon  incising  it,  bloody  cerebrospinal  fluid  spi; 
height  of  2  iiu:*hes;  u]ion  enlarging  dural  opening,  a  layer  of  si 
hemorrhage  of  1  cm.  in  thickness  was  exposed  and  evacuat 
cortex  congested  and  edematous  but  no  cortical  bemorrh: 
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obsen^ed.    At  the  end  of  the  operation,  the  cortex  pulsated  normally.    Usual 
closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes. — Within  12  hours  after  operation,  the  si^ns  of 
iucreased  intracranial  pressure  lessened  and  the  general  condition  of  the 
patient  improved ;  patient  remained,  however,  in  a  highly  excitable  condition, 
requiring  restraint,  and  these  signs  of  cortical  irritability  persisted  for  over 
7  weeks ;  during  this  period,  he  remained  disoriented  as  to  time,  place  and 
personality,  babbled  continuously — ^both  sense  and  nonsense  j  the  physical 
condition,  however,  had  so  improved  that  the  reflexes  had  become  negative 
and  the  fundi  normal ;  the  decompression  area  was  flush  with  the  surroimd- 
ing  scalp  and  pulsated  normally.  This  mental  condition  was  apparently 
due  to  the  edematous  condition  of  the  brain,  so  that  \\\wu  this  cerebral  edema 
was  absorbed  at  the  end  of 
7  weeks,  he  made  an  imme- 
diate improvement  and  was 
able  to  be  discharged  on 
January-  6,  1918—50  days 
after  injur>\  X-ray  report 
— *'wicle  irregidar  fracture 
of  occipital  bone  extending 
for^-ard  toward  right  mas- 
toid bone;  oval  bone  defect 
of  right  decompression'^ 
(Fig.  12S). 

Last  Report  (September 
18,  1919—22  months  aft^r 
injury )  .—Patient  has  re- 
IT  a  i  n  e  d  his  former  good 
health  and  is  working  daity ; 

no    complaints.  p^^     123.— Laiirai  rtiiitiEenopETaiii  sbo^^mij  a  lini-ar  Irartun 

ReWOTks. It      is      rather  ^^  ^^^  H^bt  CKScyntal  bone  L'XlL-mitnR  forwiird  toward  ihe  righi 

'  ,    -    .     *       ,  mastoid  area.    The  bony  defect  «!  a  right  BublenimjraJ  deroni- 

nnUSUal    for  cranial    ininries  prt*si«jn,  with  three  silver  dips  rkmping  the  fJural  veiijseb.  cai 

,  ,  *;    ,        ^  DC  fictip.     Patient  hua  made  an  esiceUeat  recovery. 

to  produce  such  a  persist-ent 

cerebral  edema  and  its  resulting:  mental  and  emotional  impairment  as  in 
this  patient,  unless  the  patient  is  beyond  middle  age  and  particularly  if  the 
patient  is  alcoholic  or  arteriosclerotic ;  these  latter  patients  permit  a  chronic 
cerebral  edema  to  occur  more  easily  and  to  persist  for  vary  in  jx  periotls  oi 
time,  but  it  is  rare  for  this  condition  to  appear  in  youthful  adults  and  espe- 
cially in  thoi^  of  temperato  habits.  If  it  ret|uired  a  period  of  almost  2 
months  for  this  patient  to  recover  his  mental  and  emotional  equilibriiun 
even  with  a  marked  Icssenin*?  of  the  intracranial  pressnre  and  consequeni 
drainage  of  the  excess  cerebrospinal  fluid  by  means  of  an  operation,  it  is 
easy  to  conceive  that,  without  an  operation,  not  only  would  the  recovery  oi 
life  have  been  doubtful  but  even  if  such  a  reco%'cry  of  life  should  occur,  ther 
the  ^reat  risk  of  future  mental  and  emotional  impainnent  would  have  beer 
very  probable.  Naturally,  a  longer  period  of  time  must  elapse  in  the  case 
'  ^atient  before  we  can  estimate  more  accurately  whether  there  has 
•permanent  damage  or  not. 
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Case  92.~Aciite  severe  brain  injury  assnciated  with  mild  si^iis  of  intra- 
cranial pressure  and  with  a  fraeture  of  base  of  skull.  No  operation.  De- 
lirium tremens  and  cerebrospinal  lues.    Luetic  treatment.    Improved. 

No.  72L — Richard.   Forty-eight  years.   White.    Single.    Laborer.    l\  S. 

Admitted  November  11,  1916—50  minutes  after  injury — Polyclinic 
HospitaL 

Transferred  to  Bellevue  Hospital  November  26,  1916 — 15  da^-s 
after  admission. 

Fiunihi  hist  or}/  negative. 

Personal  Ilisiori/.—^o  luetic  history  obtainable;  chronic  alcoholism, 
especially  during  the  past  10  years. 

Present  lUnessr — While  crossing  the  street,  patient  is  said  to  have  fallen, 
striking  his  head  against  the  asphalt  pavement;  an  immediate  general  eun- 
vidsion  occurred,  and  it  is  not  known  whether  the  convulsion  was  the  cause 
of  the  fall  or  the  cranial  injury  was  the  cause  of  the  convulsion;  immediate 
loss  of  consciousness ;  brought  to  the  hospital  in  the  ambulance. 

EjcmmtHttion  upon  admission  (50  minutes  after  injury), — Tempera- 
ture, 99^  ;  pulse,  88;  respiration,  26;  blood-pressure,  152.  Well -developed 
and  nourished.  Unconscious  and  having  general  convulsions — almost  the 
condition  of  status  cpilepticus.  No  contusion  of  scalp  ascertained.  Profuse 
bleeding  and  discharge  of  cerebrospinal  fluid  from  the  left  ear ;  slight  left 
mastoid  ecchynuisis,  Pu])ils:  e^jually  contracted  and  reaction  to  light  slug- 
gish ;  slight  irregularity  of  the  pupillary  outline.  Reflexes — patellar  very 
much  exaggerated  but  equal;  double  ankle  clonus  and  double  Babiuski; 
abdominal  reflexes  absent.  Fundi — retina!  veins  dilated;  both  retinae  con- 
gested and  suffus4:'d  and  of  a  brick  red  appearance ;  both  nasal  and  temporal 
margins  rather  blurred  and  indistinct.  Lumbar  puncture — bloody  cerebro- 
spinal fluid  under  increased  pressure  (16  mm.). 

Trrai merit. — Expcetant  paUiative.  Within  12  hours  after  admission,  the 
patient  became  conscious  but  was  very  irrational  and  mildly  maniacal, 
requiring  restraint;  marked  tremor  of  both  hands  appeared,  hallucinations 
of  vision  and  the  typical  picture  of  delirium  tremens  of  alcoholism  developed ; 
vigorous  treatment  instituted  and  fortunately  at  the  end  of  4  days  the 
patient  had  uuulr  such  a  marked  improvement  that  restraint  wa.s  no  longer 
required.  Pathological  rcpcui  of  the  cercbraspinal  fluid  was  now  registered 
as  being  4  plus;  blood  was  alst^  4  plus,  and  therefore  active  luetic  treatment 
was  begun  immediately.  Tlu^  signs  of  the  increased  intracranial  pressure 
becHmc  less  nuirketl  at  the  end  of  8  days,  but  the  patient  still  remained  in  a 
mildly  irrational  conditirai — mentally  e<*nfused,  disoriented  as  to  time,  place 
and  pcrsuniility,  and  cmotioncnlly  uustable^crying  at  timea  and  then  very 
irritable.  On  account  of  the  difficulty  of  treating  a  patient  so  affected  '"  a 
general  suriHcal  wnrd.  the  patit^nt  was  now  transferred  to  Hcllcviu^  IIos 

Ejiiiiihuttiitii  upon  tninsfer  (to  Bellevue  Hospital — 15  days  after  a 
sion).— Temperature.  i>ri.2^  ;  ]iuLsc,  84;  re^spiration.  24;  blood-prcssun 
Rather  emotional,  and  mentally  confused.    Otoscopic  examination  r 
a  snuill  laeeratioii  of  the  up[>er  [>f)sti'ri<u'  t|Uculrant  of  the  left  tympai 
brane ;  hearing  ttsts  enuld  not  be  nuide  tm  account  of  the  mental  c 
the  patient.     Pupils — uf  nnrmal  si/e  and  reaction;  pupillary 
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irregular.  Reflexes — patellar  very  active  but  equal;  double  exhaustible 
ankle  clonus  and  tendency  to  double  Babinski ;  abdominal  reflexes  depressed 
but  equal.  Fundi — retinal  veins  enlarged ;  both  retinse  suffused  but  no  ede- 
matous blurring  limited  to  the  optic  disks.  Lumbar  puncture — straw- 
colored  cerebrospinal  fluid  under  a  slightly  increased  pressure  (12  mm.). 

Last  Report  (May  20,  1918 — 18  months  after  injury). — Patient  is  work- 
ing daily  but  is  still  using  alcohol  to  excess.  After  being  transferred  to 
Bellevue  Hospital,  patient  had  remained  on  Blackwell  's  Island  for  a  period 
of  3  months,  so  that  his  condition  was  good  at  discharge;  while  there,  he 
received  vigorous  luetic  treatment,  including  7  intravenous  injections  of  sal- 
varsan,  but  since  leaving  the  hospital  the  patient  has  had  no  further  treat- 
ment. All  efforts  to  examine  the  patient  have  been  unsuccessful  so  that  an 
accurate  knowledge  of  his  present  condition  is  not  possible. 

Remarks. — It  is  rather  unusual  for  a  patient,  whose  resistance  had  been 
undoubtedly  so  lowered,  both  by  chronic  alcoholism  and  by  lues,  to  have  made 
such  a  comparatively  excellent  recovery  following  the  cranial  injury; 
patients  of  this  type  are  most  susceptible  to  brain  injuries  and  their  mor- 
tality is  high  in  that  acute  cerebral  edema  and  its  resulting  medullar^' 
compression  and  medullary  edema  occur  most  easily  and  to  an  extreme 
degree  in  this  type  of  patient.  The  fracture  of  the  skull,  extending  through 
the  left  middle  ear  and  thereby  permitting  the  escape  of  intracranial  hemor- 
rhage and  cerebrospinal  fluid,  undoubtedly  afforded  this  patient  a  greater 
chance  of  recovery — both  of  life  and  of  his  former  health  ;  the  onset,  however, 
of  delirium  tremens  following  so  closely  the  cranial  injury  is  usually  a 
most  dangerous  factor.  The  general  epileptiform  convulsions  were  probably 
due  to  the  cortical  irritation  of  a  cortical  edema  associated  with  chronic 
alcoholism  and  lues  as  the  toxic  factors  and  the  cranial  injury  merely 
precipitated  their  occurrence.  The  comparatively  excellent  recovery  of 
this  patient  is  most  unusual. 

The  accurate  measurement  of  the  pressure  of  the  cerebrospinal  fluid  is 
well  illustrated  in  this  patient;  in  the  acute  condition  of  cerebral  edema 
and  intracranial  hemorrhage,  the  pressure  as  registered  by  the  spinal  mer- 
curial manometer  was  16  mm.,  whereas  at  discharge  and  following  a  marked 
improvement  of  the  patient's  condition  the  pressure  had  been  lessened 
to  12  mm.  The  lumbar  puncture  at  the  same  time  afforded  an  accurate 
means  of  determining  the  luetic  status  of  this  patient  both  by  the  Wasser- 
mann  test  and  the  cell  count. 

As  a  routine  procedure,  when  cerebrospinal  fluid  is  removed  at  lumbar 
puncture  or  if  the  lumbar  puncture  has  been  performed  primarily  to  meas- 
ure its  pressure,  a  specimen  of  it  is  always  sent  to  the  laboratory  for  a 
"Wassermann  test  and,  in  most  cases,  for  a  cell  count  which  indicates  more 
accurately  the  degree  of  activity  of  the  process  if  lues  is  a  factor;  the 
higher  the  cell  count,  the  more  active  is  the  process.  The  condition  of  this 
patient  would  have  been  very  confusing  if  a  careful  laboratory  examination 
had  not  been  made,  and  it  emphasizes  the  importance  of  careful  laboratory 
tests,  particularly  of  the  cerebrospinal  fluid  as  a  routine  procedure.  Then 
again,  the  presence  of  cerebrospinal  lues  may  not  have  been  a  definite  factor 
at  all  in  the  condition  of  this  patient,  although  it  is  difficult  to  conceive 
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tliat  it  did  not  tend  to  render  the  patient  more  susceptible  to  the  condition 
<rf  post-traumatic  cerebral  edema. 

The  persistent  impairment  of  the  hearing  to  a  marked  de*rree  is  rather 
imusual  in  these  eases  of  traumatic  rupture  of  the  tympanic  membrane  due 
to  a  fracture  of  the  adjacent  temporal  bone — unless  the  condition  is  com- 
plicated by  lues;  Tisually  the  hearingr  improves  markedly  within  12  to  18 
months.  The  presence  of  lues  in  this  patient  may  be  a  definite  factor 
in  preventing  the  recovery  of  the  hearing;  so  frequently  in  luetic  patients 
following  trauma  of  any  part  of  the  body,  the  tissue  reaction  and  luetic 
exudate  are  so  great  and  of  such  large  amount  that  a  complete  recovery 
of  the  function  of  these  tissues  is  prevented,  and  this  is  particularly  true 
of  the  healing  of  lacerations  of  the  tympanic  membrane  in  that  the  mem- 
brane becomes  unusually  thickened  and  retracted  from  the  new  tissue 
formation:  luetic  treatment,  however,  may  cause  an  improvement  of  this 
ccmdition  by  facilitating  its  absorption. 

Case  93. — Acute  severe  brain  injury  associated  with  mild  signs  of  intra- 
cranial pressure  and  compltcated  by  cerebrospinal  lues.  No  operation. 
Luetic  treatment.    Improved, 

No.  488. — Georgiana.  Forty-two  years.  White.  Married.  Housework, 
Tntted  States. 

Consultation  with  Doctor  L.  H.  Finch,  Amsterdam,  N,  Y,,  October 
20,  1916. 

Famib/  history  negative, 

Pfrsonal  History, — One  child  of  18  years  of  age.  During  past  10  years, 
patient  has  had  severe  headaches  Avhich  have  become  gradually  worse; 
increasing  periods  of  depression  and  melancholia. 

Prejienf  Iltucss. — Seventy-two  hours  ago,  while  talking  to  her  daughter, 
patient  had  difficulty  in  making  herself  intelligible — used  the  ^Tong  words, 
and  realized  it,  but  could  not  find  the  proper  words  to  express  her  thoughts: 
she  left  the  room  to  enter  the  bathroom  and  as  she  stepped  upon  the  tiled  floor, 
the  i>atient  slipped,  falling  headlong  agninst  the  bathtub;  immediate  loss  of 
consciousness.  Three  hours  after  injury,  a  general  convulsion  occurred 
without  any  localizing  signs;  one  hour  later,  another  similar  convidsion 
was  obs*'i'ved,  and  one-half  hour  later  the  third  general  convulsion  occurred. 
iSix  lunirs  after  injury,  patient  became  semiconscious  and  remained  in  this 
stuporous  condition  for  two  days. 

KiiUiuinifioti  at  consultation  (October  20,  1916 — -72  hours  after  in jur>*)- 
—Temperature.  WS'' ;  pulse,  76  ;  respiration,  20  ;  blood-pressure,  124.  Semi- 
conscious and  can  he  easily  aroused  ;  complains  of  severe  frontal  headache. 
Lneerution  of  scnlp  over  the  right  eye;  careful  probing  reveals  no  fracture  of 
tiiulrrlying  frontal  bone.  No  signs  of  bleeding  from  nose,  mouth  or  ears; 
no  mastoitl  ccchxiuoses.  Pupils  equal  and  react  normally  to  light.  Re- 
flexes:  patellar  exaggerated — left  greater  than  rights  no  ankle  ch)nus  but 
sufj-gestive  left  Babinski  which,  however,  h  not  constant;  abdominal  reflexes 
nut  elieited.  Fundi — retinal  veins  enlarfred  :  nasal  margins  of  both  optic 
disks  and  nasal  Indf  of  riprht  optic  disk  obscured  by  edema.  Lumbar  punc- 
ture—clear  errehrospinal   fluid  under   increased   pressure    {approximately 
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14  mm.) ;  specimen  of  the  cerebrospinal  fluid  sent  to  laboratory  for  Wasser- 
maiin  test  ajid  cell  count. 

Treatment. — Expectant  palliative.  Patient  continued  in  this  semicon- 
scious condition  for  almost  a  week ;  the  pathological  report  of  the  cerebro- 
spinal fluid  was  now  returned  as  4  plus  and  a  cell  count  of  38  per  c.mm. 
The  immediate  administration  of  luetic  treatment— mercurial  inunctions, 
potassium  iodide  by  mouth,  mercurial  salicylate  injections  and  salvarsan 
intravenously  caused  an  immediate  improvement  so  that  within  ten  days 
after  their  administration,  the  patient  became  entirely  conscious,  the  head- 
aches lessened  and  an  uneventful  recovery  from  the  acute  condition  occurred  ; 
ophthalmoscopic  exauiination  on  the  eighteenth  day  after  the  treatment 
began  was  ne-trative.  Six  months  after  the  injury,  the  ccrebrnspinal  tiuid 
gave  only  a  faintly  positive  Wa>ysermann  reaction,  whereas  the  cell  count  w^as 
only  16  cells  per  c.mm. 

Last  Report  (October  28,  1918^24  months  after  injury). — The  patient 
is  in  better  health  than  durin«jr  the  past  8  years.  No  headaches  and  no  longer 
has  periods  of  depression  and  melancholia.  Physical  examination  ney:ative. 
Wassermann  test  negative,  both  of  blood  antl  of  cerebrospinal  fluid, 
althourrh  the  cell  count  of  the  latter  was  12  per  c.min. 

Remarks. — It  is  conceivable  that  this  patient  was  not  only  in  the  stage 
of  cerebrospinal  lues  at  the  time  of  the  injury,  but  also  in  that  period  preced- 
ing the  clinical  onset  of  possibly  paresis  itself.  The  cranial  injury  merely 
caused  an  aeut^  cerebral  edema  to  be  superimposed  upon  the  cerebral  edema 
already  present  due  to  the  luetic  toxemia  producing  the  mild  condition  oi 
*'wet''  brain;  any  cranial  injury,  no  matter  how  slight,  would  have  precipi- 
tated this  acute  condition  of  cerebral  edema  and  thus  simulating  an  acute 
intracranial  lesion  of  traumatic  origin.  The  lumbar  puncture,  however, — so 
essential  not  only  for  the  measurement  of  the  pressure  of  the  cerebrospinal 
fluid  but  also  for  the  pathnlngical  report  in  all  of  these  intracranial  con- 
ditions—indicated the  proper  treatment,  and  the  excellent  n^sult  obtained 
by  the  luetic  treatment  is  most  gratifying.  It  will  be  necessary,  however, 
to  wait  for  a  perifid  of  at  least  5  years  and  even  longer  to  estimate  accurately 
the  ultimate  result. 

The  greater  activity  of  the  reflexes  upon  the  left  side,  and  the  suggestive 
left  Babinski  and  the  signs  of  a  greater  increased  pressure  over  the  right 
cerebral  cortex  as  revealed  ophthalmoscupically,  indicated  a  greater  cerebral 
edema  immediately  underlying  the  area  of  the  direct  head  injury  (right 
frontal  region)  and  due  most  probably  tn  an  acute  cercliral  edema:  its  corti- 
cal irritation  is  revealed  in  the  epileptiform  seizures  which  may  have  been 
Jaeksonian  in  character. 


CHAPTER  XI 

PoST-TRAUMATlC  NEUROSES 

Following  cranial  injuriea,  the  condition  of  neurosis — solely  a  func- 
tional impairment  and  in  no  way  associated  with  an  orgaiiii'  lesion  or  change 
of  tissue — is  of  very  ctjunuon  occurrence.  Post-traumatic  iieiirusis  may  l>e 
designated  as  being  a  poi^t -traumatic  neurasthenia  (nerve-tire),  psyehas^ 
thcnia  (mind-tire),  or  in  general  terms  **a  nervous  breakdo\VTi ' ' ;  the  term 
neurosis  itself  is  in  more  jj:eneral  use  and  the  fact  that  the  condition 
appears  so  freijuentiy  following  cranial  and  brain  injuries  raake^  it  neee^ary 
to  diseass  it  brieHy  in  a  separate  chapter. 

It  must  l)e  stated  thcit  In  many  of  these  patients  who  develop  an  acute 
condition  of  nervous  instability — the  so-called  neurosis — ^foUowing:  cranial 
injuries  of  even  trivial  character,  that  a  very  large  percentajie  of  these 
patients  were  unstable  emotionally  for  periods  of  months  or  years  even 
before  the  accident,  and  that  tlic  injury  itself  merely  precipitated  and  exter- 
nalized the  underlying  nenrotie  condition;  the  recent  psycho-aiialytical 
methods  of  examination  frefjnently  reveal  the  predisposing  causes  for  the 
emotional  tension — domestic  uithappiness,  busine-ss  worries,  a  craving  for 
sympathy,  etc., — so  that  an  accident  and  slight  injur>^  to  the  body,  and 
especially  to  the  head  of  a  patient  who  is  already  in  this  emotional  condition, 
is  suflicieiit  in  itself  to  be  and  to  produce  the  so-called  **nervou3S  shock'' — 
that  is,  the  injury  in  itself  was  merely  nn  irumediate  and  contributing  cause 
of  the  acute  neurosis,  which  in  many  of  thes.*  patients  would  have  eventually 
occurred  if  the  underlying  causes  of  business,  domestic  or  social  worries 
had  coutiuued. 

There  is,  however,  another  factor  in  the  production  of  post-traumatic 
neurosis  which  has  eommoidy  been  overlooked;  it  is  the  emotional  influence 
uptm  the  patient  of  a  future  lawsuit  tor  damag'es  as  the  result  of  the  injui^-. 
If  the  accident  was  the  alleged  result  of  an  employer  s  negligence  or  careless- 
ness 01'  the  defendant  s  fault,  then  the  emotional  reaction  of  the  patient 
(and  plaintiff)  is  one  of  mingled  anger  and  resentment — **hurt  from  no 
fault  of  my  own'';  if,  however,  there  is  added  to  this  natural  reaction,  which 
is  in  itsf^lf  only  a  temporary  one  of  weeks  possibly,  the  ipiestion  of  a  law- 
suit for  damages  against  the  olfendintr  party,  then  there  appears  imme- 
diately the  c(jmj*lication  of  not  only  increaKed  existing  couiplaints  but  of 
many  new  eomplaiuL^  of  all  kinds;  if  the  patient  has  had  some  headache 
and  general  soreness  throughout  the  body,  there  will  appear  within  several 
days  and  surely  after  a  lawyer  has  been  consulted  regarding  a  lawsuit 
(if  a  lawyer — the  so-called  ''andiulanee  chaser** — has  not  already  secured 
the  signature  of  the  patient  to  an  afrreement  for  a  lawsuit  even  while  the 
patient  is  in  bed  at  the  hospital  and  within  several  hour^  after  the  injury 
and  the  admission) — there  will  then  iippear  the  added  symptoms  of  extreme 
weakness,  nausea,  dizzirnr^ss,  restle.ssuess  and  irritableness,  inability  to  sleep, 
spells  of  suftocatiou  and  that  vast  chain  of  neurotic  complaints.  If  a  satis- 
factorj"  settlement  of  the  suit  is  not  made  within  a  period  of  several  weeks 
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and  the  trial  does  not  occur  until  iibout  one  year  and  even  two  or  three  years 
later,  the  emotional  eondition  of  the  patient  can  easily  be  understood :  fre- 
quent consultations  with  the  lawyer,  medical  examinations  of  the  patient 
by  the  defendant  s  doctors,  attempts  to  secure  a  satisfactory  financial  settle- 
ment, the  finding  of  all  the  witnesses  and  their  stories,  the  ordeal  of  a  court 
trial,  the  date  of  the  trial  which  may  be  postponed  for  months — it  is  thus 
easily  imagined  the  upset  condition  of  the  patient's  mind  and  his  emotions! 
By  the  time  the  trial  does  actually  occur,  the  patient  is  really  in  a  highly 
neurotic  condition — the  emotions  so  sensitized  that  they  react  to  the  sliit^htest 
suggestion,  complaints  of  every  character  and  degree  are  present,  while 
the  mind  subconsciously  exaggerates  these  symptoms  to  a  remarkable  decree ; 
their  *' threshold  of  consciousness *'  has  become  so  lowered  to  external  stimuli 
as  the  result  of  the  continued  introspection  and  preparation  for  the  trial 
which  has  been  rehearsed  to  themselves  daily  for  months,  that  there  is  no 
part  of  their  body  which  does  not  '*feel  badly,"  and  particularly  is  this 
true  of  the  head;  hysterical  5q>ells  are  not  uncommon  aud  even  seizures 
simulating  epileptiform  eon^idsions  of  the  minor  {petit  mal)  and  major 
(gi*and  mal)  types  may  occur  in  the  extreme  cases. 

During  the  past  seven  yearg,  I  have  had  an  excellent  opportunity  of 
studying  conditions  of  post-traumatic  neurosis;  associated  with  several 
hospitals  and  with  an  active  ambulance  service  as  maintained  especially 
by  the  Polyclinic  Hospital,  I  have  examined  in  hospitals,  in  one  week,  as  many 
as  twelve  patients  having  acute  cranial  injuries  with  and  w  ithout  a  fracture 
of  the  skull  and  with  and  without  a  severe  intracranial  lesion.  In  this  man- 
ner, I  have  l:>een  in  a  position  to  see  these  patients  from  the  very  beginning 
of  their  illness,  and  by  a  system  of  examining  these  patients  once  ever>^  six 
months,  or  at  least  receiving  a  report  of  their  condition,  it  has  been  possible 
for  roe  to  ascertain  their  condition  up  to  the  present  time.  Of  the  patient;! 
who  died  in  the  hospital  from  the  immeiliatc  effeets  of  the  cranial  injury, 
autopsies  were  performed  in  almost  every  case— either  by  the  coroner's  phy- 
sicians or  by  ourselves  (permis-sion  having  been  obtained  from  the  nearest 
relatives  of  the  patients).  The  patients  who  recovered  with  and  without 
operation  have  been  repeatedly  examined  since  their  hospital  residence;  law- 
suits (if  these  occurred)  and  also  the  present  condition  of  the  patients  have 
been  carefully  recorded.  As  the  hospital  doctor  of  these  patients,  I  have  had 
an  opportunity  to  study  their  conditions  intimately  and  the  results  have  been 
interesting  as  well  as  surprising.  Thcw  patients  having  cranial  injuries 
with  and  without  a  fracture  of  the  skull  and  whether  conscious,  semi-coa- 
Bcious  or  uneonseious,  in  whom  after  their  admissiou  to  the  hosjiital  there 
were  found  definite  signs  of  an  increased  intracranial  pressure  as  ascertaincil 
by  the  ophthalmoscopic  examination  of  the  ftuuH  of  the  eyes  and  at  lumbar 
puncture  by  means  of  the  spinal  mercurial  manometer  with  and  without  the 
presence  of  blood  in  the  cerebrospinal  fluid— these  were  the  patieuts  havnng 
a  distinct  intracranial  lesion  due  usually  to  a  '*wct''  edematous  condition 
of  the  brain  or  to  a  hemorrhage  of  varyinir  degree  associated  or  not  with  a 
cerebral  laceration  (which  is  comparatively  of  rare  (iceurrciice)  ;  the  patit*nta 
in  whom  the  intracranial  prt^ssure  was  bikdi,  whetlier  there  was  a  fracture  of 
the  skull  or  not,  were  operated  upon  to  relieve  this  incieased  intracranial 
aii 
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pressure  by  the  drainage  of  the  cerebrospinal  fluid  and  free  blood  and  they 
formed  about  one-third  of  the  patients,  whereas  the  remaining  two-thirds  of 
the  patients  in  whom  the  intracranial  pressure  was  not  increased  or  only 
mildly  so,  with  or  without  a  fracture  of  the  skull,  these  patients  were  treated 
by  the  expectant  palliative  method  of  absolute  quiet,  ice-bag  to  the  head, 
catharsis  and  a  lifiuid  diet  until  the  acute  signs  of  the  injurj-  disappeared, 
and  in  the  majority  of  these  latter  patients  in  w^hom  no  blood  was  found 
in  the  cerebrospinal  fluid,  the  si^ns  of  an  increased  pressure,  when  present, 
w^ould  fade  away  during  the  residence  of  the  patient  in  the  hospital — a  period 
usually  of  one  or  two  weeks,  so  that  at  discharge  the  patient  could  be  con- 
sidered organically  well.  In  other  patients,  however,  the  signs  of  a  mild 
increase  of  the  intracranial  pressure  would  persist  as  demonstrated  ophthal- 
moscopicaUy  by  an  enlargement  of  the  retinal  veins  and  an  edematous 
blurring  of  the  nasal  margins  of  the  optic  disks;  this  definitely  increased 
intracranial  pressure  in  these  patients  was  the  organic  cause  for  their  head- 
ache and  all  of  these  patients  had  headache,  dizziness,  at  times  nausea  and 
even  vomiting:  unless  this  increased  intracranial  pressure  is  gradually 
lessened  by  the  natural  means  of  absorption  (and  it  usually  is  within  a 
period  of  three  to  six  months),  then  all  of  these  patients  develop  a  neurotic 
condition  superimposed  upon  this  definfte  organic  basis  resulting  from  the 
injury ;  their  symptoms  are  increased  both  in  severity  and  in  number,  and 
especially  if  a  lawsuit  is  contemplated  and  the  trial  is  in  the  future; 
whether  this  nervous  tension  and  emotional  instability  tend  to  elevate  the 
general  blood-pressure  enough  to  prolong  the  intracranial  condition  cannot 
be  ascertained,  since  the  normal  blood -pressure  of  these  patients  before 
the  injury  is  unknown.  In  brief,  however,  it  is  these  patients  having  a 
definite  though  mild  increase  of  the  intracranial  pressure  for  whom  the 
risk  of  the  cranial  operation  of  decompression  and  drainage  would  not  be 
justifiod.  and  in  whom  this  mildly  increased  intracranial  pressure  would 
ordinarily  be  absorbed  by  the  natural  means  of  absorption — it  is  these 
patients  who  do  not  recover  their  former  good  health  aud  ability  to  work 
unless  this  increased  intracranial  pressure  is  eventually  relieved;  they 
remain  "nervous"  and  emotionally  unstable,  and  although  usually  improved 
following  the  trial  and  the  end  of  their  lawsuit,  yet  they  are  not  so  well  as 
before  the  injury. 

On  the  contrary,  however^  those  patients  ha\ing  a  cranial  injurr.  with 
and  without  a  fracture  of  the  skull,  and  especially  in  the  absence  of  blood 
in  the  cerebrospinal  fluid  and  in  whom  there  are  no  signs  of  an  increased 
intrarranial  pressure,  and  yet  they  complain,  not  only  for  wee^  but  for 
months  following  the  injury,  and  especially  if  a  law-suit  is  peodinir,  when 
frequently  the  sATuptoms  increase  both  in  severity  and  in  number — theat 
are  the  patients  in  whom  their  neurotic  condition  has  no  real  organic  basis, 
but  it  is  rather  due  to  business,  domestic  or  social  worries  and  most  fie- 
quently  of  all — a  la^vsuit:  these  are  the  patients  having  a  true  post- 
traimaatic  neurosis  with  no  underlying  organic  basis,  who  always  improve 
following  the  successful  settlement  of  their  lawsuit — ^in  fact,  in  maaj  ot 
these  patients  the  improvt^ment  is  almost  immediate,  so  that  within  a  WY>dc  the 
patients  declare  that  they  feel  almost  **well  again,"    I  have  seen  this  oeeuT 
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over  and  over  again :  the  headache  practically  disappears,  no  dizziness,  no 
nausea,  a  sense  of  relief  both  mentfdly  and  physically,  no  longer  easily 
fatigued — ^in  fact,  almost  a  new  person  or  like  their  old  selves;  they  are 
able  to  sleep,  become  less  irritable  and  in  every  way  much  better,  if  not 
entirely  well.  If,  however,  the  lawsuit  is  not  satisfactorily  settled — for  in- 
stance, the  case  is  appealed  or  the  trial  is  postponed  several  months  or 
even  a  year,  then  I  have  observed  these  patients  to  continue  in  their  neurotic 
condition— »even  worse  than  before  the  first  trial,  and  in  three  patients  whose 
lawsuits  were  eventually  settled  satisfactorily  to  them,  each  one  of  them 
made  an  excellent  recovery — and  each  within  a  period  of  six  weeks.  That  is, 
in  these  patients  having  the  uncomplicated  condition  of  post-traumatic 
neurosis  and  naturally  in  the  absence  of  a  definite  organic  basis  and  espe- 
cially of  an  increased  intracranial  pressure,  these  patients  all  improve  after 
the  successful  termination  of  their  lawsuit,  and  they  all  make  excellent 
recoveries  and  regain  their  former  good  health,  unless  even  before  the  cranial 
injury  they  were  emotionally  unstable — and  some  of  these  patients  are 
so  constitutionally.  One  of  my  patients  who  had  been  knocked  down  by 
a  taxieab  and  had  suffered  only  a  slight  cranial  injury  with  a  small  laceration 
of  the  scalp— this  patient  developed  a  marked  neurotic  condition  and  chiefly 
because  the  offending  chauffeur  could  not  be  located  and  punished;  four 
months  later  when  the  guilty  chauffeur  was  finally  arrested,  the  patient's 
entire  nervous  condition  immediately  improved  and  the  neurosis  lessened 
daily  until  two  weeks  later  when  it  was  ascertained  that  the  man  was  a 
bankrupt — then  a  relapse  occurred  and  continued  for  a  period  of  five 
months  when  it  too  gradually  disappeared.  The  patients,  however,  who 
have  the  neurosis  superimposed  upon  a  definite  organic  lesion  such  as 
a  mild  increase  of  the  intracranial  pressure  resulting  from  a  traumatic  cere- 
bral edema  of  moderate  degree — these  patients  also  improve  after  a  satis- 
factory settlement  of  their  lawsuit  but  not  to  the  extent  of  the  former  true 
neurotic  patients;  unless  the  increased  intracranial  pressure  ultimately 
becomes  absorbed,  then  these  patients  will  continue  to  have  complaints, 
especially  headache  of  varying  degree,  change  of  disposition  to  either  the 
depressed  or  irritable  and  restless  type,  early  fatigue  and  the  other  symptoms 
as  well  as  the  definite  signs  of  a  mild  intracranial  lesion. 

It  is  thus  seen  to  be  of  the  greatest  importance,  both  to  the  patient  and  to 
the  community,  that  these  two  conditions — a  true  post-traumatic  neurosis 
and  a  definite  organic  lesion  with  a  neurosis  superimposed  upon  this  organic 
basis,  should  be  differentiated  and  they  usually  can  be  by  careful  and 
repeated  neurologic  examinations,  and  especially  by  competent  ophthalmo- 
scopic tests  and  the  measurement  of  the  pressure  of  the  cerebrospinal  fluid 
at  lumbar  puncture  by  means  of  the  spinal  mercurial  manometer — the  most 
accurate  method  now  known  for  ascertaining  the  presence  or  not  of  a  mild 
increase  of  the  intracranial  pressure.  Only  too  frequently  the  medical 
examination  of  these  patients  is  a  cursory  and  superficial  one — the  diagnosis 
being  considered  either  as  one  of  no  importance  at  all  or  at  most  a  neurosis 
(and  thus  favorable  to  the  defendant),  or  as  being  a  very  serious  condition 
of  mental  and  physical  impairment,  probably  of  permanent  duration,  and 
fraught  with  many  dangers  such  as  epilepsy,  insanity  and  numerous  others 
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(and  all  favorable  to  the  plaintiff).    It  is  unfortunate  and  lamentable  tbat 
these  patients  cannot  be  examined  by  a  competent  medical  commission — tk 
patient  being  placed  in  a  hospital  under  observation  for  a  period  of  at  leait 
one  week,  careful  neurologic  and  psychiatric  examinations  impartially  nude 
and  especially  the  registration  of  the  intracranial  pressure — it  would  then 
be  possible  for  an  impartial  report  of  the  real  condition  to  be  made  and 
thus  eminently  fair  to  both  the  patient  and  the  defendant — and  to  the  com- 
mimity  at  large ;  under  the  present  system  of  retained  doctors,  these  patients 
and  particularly  the  ones  having  this  type  of  conditions  are  notoriously  mal- 
treated and  misjudged — either  intentionally  or  not.    Wassermann  examinS' 
tion  of  both  the  blood  and  cerebrospinal  fluid  and  its  cell  count  could  and 
should  also  be  made  at  the  time  of  the  lumbar  puncture  in  order  to  exclude 
sj-philis  as  a  factor  in  the  condition :  it  occurs  only  too  frequently  that  a 
trivial  blow  upon  the  head  of  a  patient  in  the  latent  stages  of  neuro-syphilis 
precipitates  a  more  active  process  which  now  appears  apparently  for  the   i 
first  time  and  progresses  rapidly  into  the  various  forms  of  cerebrospinal  J^ 
lues  and  even  paresis.    A  careful  urine  examination  to  exclude  the  more    j 
serious  types  of  nephritic  disease,  diabetes  and  the  other  toxic  factors  of  a    ' 
chronic  edema  of  the  brain  which  may  have  existed  even  before  the  cranial    | 
injury  or  at  lea.st  made  it  possible  for  a  chronic  cerebral  edema  to  persist;   [ 
cardio-vascular  diseases  and  especially  arteriosclerosis  are  very  influential   ; 
predisposing  factors  in  the  causation  and  prolongation  of  this  cerebral   ; 
edema.    On  account  of  the  above  considerations,  it  is  of  the  utmost  impor-   | 
tanee  that  these  patients  should  be  examined  very  thoroughly  in  order  to 
exclude  all  organic  diseases  in  both  the  diagnosis  and  the  prognosis — as  well 
as  to  assure  the  ap])ropriate  treatment  to  the  patient  him.self.  _    _  ^ 

It  cannot  be  doubted  that  many  of  these  patients  having  post-traumatic 
lUMiroses  consciously  exaggerate  their  sjnnptoms  to  a  greater  or  less  degree, 
and  almost  always,  subconsciously  at  least,  during  the  interval  between  the 
cranial  injury  and  the  trial  for  damages,  or  during  a  period  of  business  or 
(lomestie  worries — the  cessation  of  which  results  in  an  immediate  improve- 
ment of  the  condition  of  the  patient ;  it  is  very  easy  and  so  natural  for  these 
nervous  patients  to  ascribe  any  business  failures  and  lack  of  capability 
to  their  condition  of  poor  health — an  excuse  which  merely  permits  the  con- 
dition to  become  worse;  also  in  domestic  unhappiness,  the  craving  for  s>Tn- 
|)atliy  usually  tends  to  increase  the  severity  and  the  number  of  the  complaints. 

The  more  common  signs  fretjuently  associated  with  conditions  of  post- 
traumatic neurosis  are  coarse  irregular  tremors  and  ataxia  of  the  hands, 
a  fine  tremor  of  the  eyelids  upon  closing  the  eyes  and  very  active  reflexes; 
no  Habinski  reflex,  however,  can  be  elicited  in  any  of  the  true  cases,  although 
if  tho  neurosis  is  superimposed  upon  an  organic  intracranial  lesion,  then  it  is 
passible  for  this  characteristic  dorsal  flexion  of  the  big  toe  upon  plantar 
stroking  to  be  present;  it  is  a  most  important  sign,  when  present,  in  the 
(lifTt»rential  diagnosis — it  cannot  be  simulated  successfully.  Conscious 
nuilingering  and  ' '  faking ' '  do  occur,  but  it  is  usually  so  palpable  and  obvious 
to  a  competent  and  trustworthy  medical  examiner  that  mistakes  in  their 
diagnosis  rarely  occur. 

In  this  connection  it  may  not  be  irrelevant  to  mention  again  the  com- 
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parative  unimportance  of  the  X-ray  findings — unless  the  fracture  is  a 
depressed  one  of  the  vault  of  the  skull  and  associated  with  a  tear  of  the 
underlying  dural  covering  of  the  brain.  Linear  fractures  of  the  skull — vault 
or  base — and  not  associated  with  a  definite  increase  of  the  intracraiiial 
pressure  are  of  no  more  sip:nifieance  in  the  treatment  and  the  prognosis 
than  that  the  original  cranial  injury  wan  of  sufiieient  force  {and  in  many 
patient.s  the  blow  need  not  be  a  powerful  one)  tx)  cause  a  break  in  the  continu- 
ity of  the  bone;  a  linear  fracture  of  the  skull  in  itself  does  not  presuppose 
and  rarely  indicates  a  serious  brain  injury  unless  associated  with  a  high 
intracranial  pressure  resulting  from  hemorrhage  or  cerebral  edema;  in  fact, 
in  many  patients  the  fracture  of  the  vault  permits  an  intracranial  hemor- 
rhage and  an  excess  of  cerebrospinal  fluid  (cerebral  edema)  to  escape  through 
the  line  of  fracture  into  the  subcutaneous  tissues  of  the  scalp,  or  of  the  base 
into  the  openings  of  the  nose  and  ears,  and  thereby  lessens  an  increased 
intracranial  pressure  so  that  the  danger  of  the  cranial  operation  of  decom* 
pression  and  drainage  is  avoided  and  the  convalescence  hastened,  while  the 
risk  of  infection  through  the  line  of  fracture  into  the  nose  and  ears  ha.s  been 
slight  and  not  a  very  probable  one.  The  exhibition  in  court,  therefore,  of 
X-ray  pictures  and  plates  of  fractures  of  the  skull  should  be  of  significance 
only  in  establishing  the  fact  that  a  cranial  injury  has  occurred,  but  whether 
the  cranial  injurj'  has  really  caused  a  serious  injury  to  the  brain — that 
can  only  be  detennined  by  the  careful  and  thorough  neurologic  and  psychi- 
atric tests  as  outlined  above. 

Post-traumatic  Neuroses 

Case  94. — Cerebral  concussion ;  recovery  complicated  by  the  condition  of 
post -traumatic  neurosis. 

No.  474, — ^Elizabeth,   28  yeai^.    White.   ^Lirried.   Clerk.   I'nitcd  States. 

Admitted  November  23,  1915.    Polyclinic  lIospituL 

Discharged  December  8,  1915 — 15  days  after  injury. 

Family  histnrij  negative. 

Personal  Hisfory. — l;sual  childhood  diseases.  Appendiee<*tomy  at  14 
years  of  age.  One  child  10  years  of  atre ;  6  months  Wfore  its  birth,  the  left 
breast  of  the  patient  was  removed  on  account  of  a  **bunp'' — the  size  of  a 
walnut ;  no  iveiirrence. 

Present  Ulness.^-WhWv  in  the  lavatory  of  the  factory  in  which  she  is 
employed,  patient  was  struck  by  a  marble  slab  of  about  *' seven  feet**  in 
length,  which  had  fallen  frfmi  the  ceilinii  upon  her  head;  unconscious  for 
several  minutes  and  then  brought  by  the  ambulance  to  the  hospital  in  a 
semiconscious  condition. 

Examination  upon  admission  (40  minutes  after  injury). — Temperature, 
98.2"^;  pulse,  88;  respiration,  22;  blood- pressure.  128.  Well  nourished 
and  developed ;  appendix  scar  is  not^d  and  the  left  breast  is  absent  Con- 
scious, but  stuporous  and  drowsy.  Complams  of  severe  pain  in  head,  espe- 
cially upon  riffht  side  over  the  temporo-pfirietal  area.  No  laceration  of  the 
scalp.  No  bleed i up  from  nose,  mouth  or  ears ;  no  mastoid  ecclninoses.  Pupils 
equal  and  react  normally.  Reflexes :  active  but  equal ;  no  Bobinski ;  abdomi- 
nal reflexes  present  and  equal.    Fundi  negative.    Lumbar  puncture — eere- 
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brospiiml  fluid  perfectly  clear  and  under  normal  pressure  (approximately 
8  mm,). 

Treatment. — Expectant  palliative, 

Ej-amination  (12  hours  after  admission), — ^Temperature,  99.4*^;  pulse, 
84;  respiration,  20;  blood-pressfure,  IM.  Conscious;  still  complains  of 
severe  pain  '  *  throughout  head. ' '  No  cranial  ecchymoses.  Reflexes :  patellar, 
active  but  equal ;  no  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi 
— distinct  congestion  of  veins  of  both  retinae  with  slight  blurring  of  nasal 
margins  of  optic  dislcs,  especially  in  right  fundus.  X-ray  (Doctor  G.  W, 
Welton) — *'no  e%'idence  of  fracture.'* 

Examinaii&n  (4  days  after  admission), — Temperature,  99°;  pulse,  84, 
respiration,  22;  blooil-prcssure.  136.  Patient  is  conscious  and  is  making 
an  excelifut  recovery;  headaches  not  so  severe.  Reflexes :  patellar,  active 
but  equal :  no  Biibinski,  Fundi :  slight  dilatation  of  retinal  veins ;  otherwise 
normal.    Urine  neprative, 

Eramhuit'ton  at  discharge  (15  days  after  admission ).^ — Temperature, 
98,8°;  pulse,  7j?  ;  respiration,  20;  lilood-pres3ure|  132.  No  complaints 
except  for  a  slijrht  «reneral  headache  and  *' soreness  all  over."  Reflexes 
negative.     Fundi  uejrative. 

Kjnminaiion  (May  10,  1916 — 5  nionths  after  injury).— Numerous  com- 
plaints: ''Ileadaebes  all  of  the  tiinv*;  diz/y  spells  and  attacks  of  faintness 
so  that  cannot  work  as  fonucrly ;  unable  to  sleep ;  no  appetite;  loss  of 
weight/*  Patient  has  instituted  suit  against  the  owner  of  the  factory-  in 
whicb  she  was  injured;  is  beincr  treated  by  various  cults— osteopaths,  herb 
doctors  and  Christian  Scientists.  Pupils  ecpial  and  react  normally.  Re- 
flexes— patellar,  active  but  equal;  no  Babinski;  abdominal  reflexes  present 
and  cquaL     Fundi  nesyrative, 

Ejammat'wn  (February  12,  1917 — 14  months  after  injury). — Same 
complaints  as  at  the  previous  examination  in  May;  headaches,  however,  are 
worse — '* driving  me  crazy."  Refiexes — -active  but  equal;  no  Babinski- 
Fundi  negative. 

Last  examination  (January  14,  1918 — 25  months  after  injurj^  and  2 
months  after  the  successful  tenni nation  of  her  lawsuit  from  which  she 
received  $2800),- — ^*'Ever  since  Christmas  (3  weeks  before)  I  have  felt 
much  better;  a  slijGrbt  headache  in  the  morninji  occasionally;  no  dizzy  or 
fainting'  spells;  sleep  fine;  ^ood  ajipetite  and  gaining  in  w^eight"  Refiexes 
active  hut  normal.     P^uidi  negative. 

Iiemarks. — The  almost  immediate  improvement  occurring  in  this 
patient *s  condition  upon  the  satisfactory  settlement  of  her  lawsuit  for  dam- 
ages for  her  injury—this  result  is  not  unusual  in  j)atient4^  having  similar 
cranial  injuries  and  complicated  by  a  lawsuit  for  damages;  if  the  patient 
should  become  welt  (anil  tliey  rarely  do)  while  waiting  for  the  case  to 
come  to  trial  the  patient  knows  that  the  probability  of  receiving  a  large  settle- 
ment or  jud^jfment  will  lie  lessened — aud  in  the  large  majority  of  patients,  it  is 
'* human  nature''  fui-  them  not  to  **get  well.*'  However,  after  a  satisfactory 
settlement  of  the  lawsuit,  then  the  perceiitajre  of  recovery  within  one  yt^^r 
following'  the  lawsuit  i.s  almost  100  per  ecnt.  Great  care  must  be  i 
by  the  physician  in  each  of  these  patients  to  make  the  most  car  A 
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thorough  examinations  of  the  patient  in  order  to  ascertain,  without  a  question 
of  a  doubt,  that  there  is  no  organic  lesion  present,  before  the  statement 
should  be  made  that  the  condition  is  merely  a  functional  one — a  post-trau- 
matig  neurosis.  Each  patient  should  be  placed  in  a  hospital  for  a  period 
of  one  week,  at  least,  so  that  careful  and  repeated  neurological  examinations 
can  be  made,  especially  the  reflexes  tested  and  any  sensory  impairment 
elicited — ^whether  objective  or  subjective,  daily  ophthalmoscopic  examinations 
and  a  measurement  of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar  punc- 
ture by  means  of  the  spinal  mercurial  manometer  at  least  once  and  if  there  is 
any  doubt,  then  the  test  should  be  repeated;  a  Wassermann  test  of  the 
cerebrospinal  fluid  is  also  thus  possible  as  well  as  a  careful  cell  count.  Very 
few  mistakes  will  be  made  in  considering  true  organic  conditions  as  func- 
tional and  vice  versa  if  careful  examinations  are  made  over  a  period  of 
one  week  as  illustrated  above. 

The  neurosis  of  this  patient  was  unfortunately  complicated  by  a  lawsuit, 
but  the  condition  itself  was  undoubtedly  prolonged  and  rendered  less  sus- 
ceptible to  rational  treatment  by  her  being  treated  successively  by  osteopaths, 
chiropractics,  herb  doctors  and  last  and  least,  Christian  Scientists. 

The  underlying  basis  of  the  condition  in  many  of  these  patients,  if  the 
lawsuit  is  excluded,  is  the  fear  that  they  will  **go  crazy''  as  the  result  of  the 
head  injury,  because  a  friend  possibly  has  been  sent  to  an  insane  asylum  years 
after  a  head  injurj^;  this  fear  having  been  dispelled  from  many  of  the 
patients'  minds,  an  immediate  and  marked  improvement  frequently  occurs. 
It  can  be  easily  imagined  how  the  condition  of  these  patients  can  be  aggra- 
vated if,  in  addition  to  their  fears  of  future  mental  derangement,  there 
should  be  present  a  feeling  of  resentment  toward  the  employer  as  being 
the  cause  for  the  injury  and  that  the  patient  is  entitled  to  a  substantial 
financial  recompense :  the  condition  would  become  worse  rather  than  station- 
ary during  the  years  following  the  injury'  and  then  a  marked  improvement 
would  undoubtedly  occur  within  a  short  time  after  a  satisfactory  settlement 
of  the  lawsuit. 

Case  95. — Severe  cerebral  concussion ;  recover^'  complicated  by  the  con- 
dition of  post-traumatic  neurosis. 

No.  674. — Louise.  Twenty-seven  years.  White.  Married.  Actress.  U.  S. 

Admitted  August  31,  1916,  Polyclinic  Hospital. 

Discharged  September  17,  1916 — 17  days  after  injury 

Family  history  negative. 

Personal  History. — Appendicectomy  at  7  years  of  age.  Several  attacks 
of  ** gall-bladder  colic*'  during  the  past  10  years;  never  jaundiced. 

Present  Illness. — While  crossing  the  street,  patient  was  struck  by  a 
motor  truck;  unconscious;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (45  minutes  after  injury). — Tempera- 
ture, 97.8°  ;  pulse,  104 ;  respiration,  28 ;  blood-pressure,  116.  Well-nourished 
and  developed ;  unconscious  and  in  severe  shock.  Multiple  contusions  of  the 
body — right  side  of  head,  shoulders,  neck  and  chest.  No  bleeding  from 
nose,  mouth  or  ears ;  no  mastoid  ecch>Tnoses.  Pupils  slightly  dilated  but  of 
normal  light  reaction.  Reflexes :  patellar — very  active  but  equal ;  no  Babin- 
aki;  abdominal  reflexes  can  be  elicited  with  difficulty  and  are  apparently 
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equal.    Fundi  (Dr.  J.  A.  Kearney)— **Ueneral  brick-red  of  entire  retince:' 
veins  are  attenuated ;  niargim  and  disks  are  indistinct  and  appear  to  be 
edematous — rigrht  is  more  marked/'    Urine  negative. 

Treatment. — Expectant  palliative  j  rectal  enemata  of  hot  black  coffee; 
external  warmth  and  absolute  quiet  to  combat  the  shock. 

Esamhmiion  (18  hours  after  admission).— Temperature,  99.6^;  pulse, 
94  J  respiration,  24;  blood-pressure,  128.  Much  better  in  every  way.  Con- 
scions;  eomplains  of  severe  pain  in  head,  right  shoulder  and  about  the  ster- 
num.    No  mastoid  nor  orbital  ecchymoses.     Pupils  negative.      Reflexes 

knee-jerks  active  but  equal;  no  Babinski ;  abdominal  reflexes  present  and 
equal.  Fimdi — slight  dilatation  of  retinal  veins  and  general  retinal  suffu- 
sion ;  no  definite  blurring  of  optic  disk  margins.  Lumbar  puncture — cerebro- 
spinal fluid  clear  and  under  normal  pressure  (approximately  8  mm,).  X-ray 
(Doctor  A.  J.  Quimby)^'* negative  for  fracture  of  vault  or  base." 

Treatment. — Expectant  palliative  continued;  litiuid  diet. 

Examination  (6  days  after  admission). — Temperature,  99,4^  ;  pulse,  86 j 
respiration,  24;  blood-pressure,  136.  Irritable  and  restless;  complains  of 
severe  pain  *'all  over/'  especially  in  head  and  chest  upon  deep  inspiration. 
Reflexes — ^aetive  but  otherwise  negative.  Fundi — no  tlistinct  edema  of  tlie 
optic  disk  margins.    X-ray  of  chest  ''negative  for  sternum  and  ribs." 

Examination  at  discharge  (17  days  after  injury). — Temperature,  99"; 
pulse,  82-  respiration,  24;  blood-pressure,  132.  Complains  of  headache  and 
pain  about  the  sternum;  spells  of  dizziness  upon  arising  suddenly.  Com- 
plains of  the  negligence  of  the  police  in  not  locating  and  arresting  the 
chautfeur.    Reflexes  active  but  otherwise  negative.     Fundi  negative. 

Eiamination  (June  20,  1917 — 10  months  after  injury). — Complains  bit* 
terly  of  headache,  dizzy  spells  and  then  of  convulsive  seizures  of  several 
minutes  to  one  hour^ — '*sudden  loss  of  consciousness/'  **shaking  all  over'' 
and  frc(iuently  involuntary  urination,  biting  of  tongue  and  *' arching*'  of  the 
back ;  she  and  her  husband  say  that  these  spells  occur  about  once  a  week 
and  usually  at  night.  Tremor  of  both  hands.  A  hospital  residence  of  2  da\*5 
and  examinations  at  tliis  tiuic  did  not  disclose  any  abnormality  or  signs 
of  organic  disease.  Reflexes  active ;  otherwise  negative.  Fundi  negative. 
Lumbar  puncture — clear  cerebrospinal  fluid  under  normal  pressure  (ap- 
proximately 6  mm.)  ;  Wasscrmann  test  negative  and  cell  count  was  4  cells 
per  e.nim.  It  is  now  learned  that  the  lawsuit  takes  place  in  one  month;  the 
liaticnt  worries  *^all  the  time"  about  the  inability  of  police  to  capture  the 
offending  cliauffeur. 

Examinaiion  (September  12,  1917 — 13  months  after  injury  and  2  weeks 
after  close  of  lawsuit  in  which  the  patient  received  $2200).— Patient 
complains  of  her  pain  in  a  gr^neral  way  but  not  so  much  and  in  such  de 
formerly  she  would  n-cite  her  complaints  one  after  the  other,  but  now 
ncces,sary  to  question  her  r^gardtng  whether  whe  has  headache,  pain 
chest,  etc..  and  she  always  says  *'Yes,"  or  *'It  bothers  me  a  good 
Reflexes  active ;  otherwise  negative.    Fundi  negative.    No  longer  an^ 
of  the  hands. 
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Examination  (April  12, 1918—20  iiumths  after  injury  and  6  months  after 
her  lawsuit  J. —Patient  joyfully  t-ells  of  her  good  health.  *^I  haven't  had  a 
spell  since  the  trial,  although  I  feel  light-headed  sometimes/'  No  com- 
plaints other  than  a  sense  of  constriction  at  times  about  the  chest  upon 
exertion.  *'The  guilty  chauffeur  has  been  arrested  and  1  now  feel  happy/' 
Reflexes  active  but  equal;  no  Babinski.    Fundi  negative. 

Last  Ejramination  (September  23,  1918—27  months  after  injury  and 
12  months  after  the  la^-suit).— **Feel  fine  except  my  money  is  all  |,'one — I 
played  the  ponies/*  Husband  says  there  have  been  no  spells  nor  other 
eomplaiuts;  occasional  cold  in  the  head.  Reflexes  active  but  otherwise 
negative.    Fundi  negative. 

Remarks. — The  condition  of  this  patient  w^as  excellent  at  the  time  of  dis- 
charge from  the  hospital  and  during  the  following  3  months  there  were  few" 
if  any  complaints,  but  when  the  possibilities  of  a  lawsuit  for  damages  were 
recognized,  then  the  patient  ^s  entire  condition  became  worse,  a  definite 
tremor  of  both  hands  appeared,  the  reflexes  became  more  active  and  the 
patient  developed  a  highly  '* nervous**  condition.  I  do  not  wish  to  state  that 
this  patient  intentionally  and  consciously  exaggerated  her  symptoms  and 
signs,  but  when  she  realized  that  it  would  be  to  bcr  material  advantage  to  be 
sicker  than  she  possibly  niiffbt  in  reality  be,  then  she  did  become  more  ill  in 
that  her  symptcms  inercast^d  and  even  her  signs  were  exaggerated — but  not 
to  the  extent  of  organic  disease.  As  Ho<ni  as  the  lawsuit  \va8  satisfactorily 
settled,  the  condition  of  this  patient  rapidly  improvt-d  and  up  to  the  present 
date  ( Januaiy  30,  1919),  this  piJtient  has  not  had  a  sinp:le  convulsive  seizure 
(undoubtedly  the  former  ** spells*'  were  hysterical  in  character)  and  the 
patient  is  a  well  womau  in  rvery  way.  I  do  not  think  this  patient  was 
malingering,  but  1  do  feel  that  both  her  symptoms  antl  signs  were  (^xag- 
gerated  subconsciously,  due  to  her  highly  neurotic  condition  resulting  from 
the  worry  incidental  to  a  future  lawsuit  and  the  possibility  of  a  finan- 
cial settlement. 

This  patient  would  have  been  *' excellent  material"'  for  the  formation 
of  an  extreme  type  of  post -traumatic  neurosis,  even  if  the  complication 
of  a  lawsuit  had  been  abnent ;  her  condition  would  have  been  aggravated 
in  every  way,  both  subjectively  and  objectively,  and  because  the  driver 
of  the  truck  was  not  apprehended,  the  n<'rvous  tension  of  this  patient  was 
probably  pmlonged  mouths  more  than  if  the  offending  chauffeur  had  been 
satisfactorily  punished  within  several  wi^eks  after  the  injurv^:  this  patient 
would  not  have  sympatliized  with  herself  as  much  as  she  did  beeause 
she  no\v  considered  herself  a  sort  of  *' martyr*'  and  as  one  unjustly  punished. 
I  feel  sure  that  if  thi'  nftending  driver  had  liern  arrested  early  and  jHinished. 
she  would  immediately  have  felt  bt^tter  than  she  hatl  for  months,  especially 
in  the  absence  of  a  lawsuit,  which  prolonged  the  condition.  In  like  manner, 
patients  having  lawsuits  for  damages  are  all  benefited  and  feel  ''compen- 
sated'' after  a  satisfactory  .settlement  of  the  lawsuit. 

Case  96> — Severe  cerebral  concussion ;  recovery  complicated  by  the  con- 
dition of  post4raumatie  neurosis. 

No.     241. — ^Sadie.     Twenty-five     years.     White.     Single.     Housew^ork 

«+ria-Hungary. 
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Admitted  January  10,  1914,  Polyclinic  Hospital.  Referred  by  Doctor 
Arnold  Sturmdorf, 

Discharged  January  31,  1914—21  days  after  injury. 

FamMi/  hisionj  negative. 

Personal  hut  or y  negative. 

Present  lUruss. — While  the  patient  was  walking  upon  the  pavement  in 
front  of  a  new  building  which  was  being  erected,  she  was  struck  upon  the  top 
of  the  head  by  a  heavy  woodeji  beam;  she  was  knocked  down  but  not  ren- 
dered  entirely  unconscious;  temporarily  dazed  and  was  led  by  a  friend  to 
the  hospital 

Examination  upon  admission  (20  minutes  after  injury). — Tempera- 
ture, 98.8" ;  pulse,  86;  respiration,  26 ;  blood-pressure,  128.  Well-developed 
and  nourished ;  complains  uf  severe  pain  on  top  of  the  head  and  in  the  neck. 
Very  drowsy — falling  asleep  while  the  examination  was  being  made.  Hema- 
toma over  left  vertex.  Apparent  weakness  of  the  entire  left  side  of  face.  No 
bleeding  from  nose,  mouth  or  ears;  no  mastoid  eeebymoses.  Left  pupU: 
possibly  larger  than  right;  reaction  to  li«rht  sluggish.  Reflexes:  all  increased 
— right  more  than  left;  no  Balnnski,  however,  and  the  abdominal  reflexes 
are  present  and  equal    Fundi  negative. 

Treatment. — Expectant  palliative;  the  patient  was  admitted  to  the  hos- 
pital for  careful  observation. 

Examination  (10  hours  after  admission). — Temperature,  99,8^;  pulse, 
84;  respiration,  24;  blood-pressure,  irj2.  Conscious,  very  irritable  and  rest- 
less; complains  of  terrific  headache,  '* ringing  in  the  ears'*  and  '*all  stiff." 
No  mastoid  cechymoses.  Weakness  of  left  side  of  face  (peripheral  in  tj-pe). 
Pupils — slightly  dilated  but  equal,  and  react  normally.  Reflexes:  markedly 
exaggerated  but  apparently  equal;  no  Babinwki;  abdominal  reflexes  present 
and  equal.  Fundi :  retinal  veins  enlarged— left  possibly  greater  than  right; 
no  definite  blurring  of  nasal  margins  of  optic  disks.  Lumbar  puncture — 
cerebrospinal  fluid  clear  and  under  normal  pressure  (approximately  8 
mm.).    X-ray  ( D oe t o r  A .  J .  Qui  mby )  — * '  nega ti  ve . ' ' 

Treatment. — Expectant  palliative  continued;  ice  helmet  and  effective 
catharsis  apparently  afford  great  relief  to  this  patient. 

Ejrfnnindtioti  (11  days  after  admission). — Temperature,  99"*;  pulse,  78; 
respiration,  24  ;  blood-pressure,  136.  Still  compUiins  of  headache  though  not 
so  severe.  Sleeps  most  of  the  time  and  very  heavily.  Weakness  of  the  left 
Bide  of  the  face  not  so  marked  (the  frontalis  muscle  being  also  affected,  this 
condition  was  the  peripheral  type  of  facial  paralysis  and  due  undoubtedly 
to  an  edematous  constriction  of  the  left  facia!  nerve  itself) .  Pupils  equal  and 
react  normally.  Reflexes :  all  exaggerated  but  no  Babinski  could  be  elicited; 
abdominal  reflexes  present  and  equal.  Fundi — slight  edematous  blurring 
along  the  nasal  margins,  particularly  of  the  left  optic  disk;  retinal 
veins  enlarged. 

Ej-aminfition   at  discharge    (21  days  after  admission). ^ — Temperature, 
98.8^;  pulse,  80;  respiration,  24;  blood-pressure,  130.    Headache  persists; 
complains  of  dizziness  and  * '  I  feel  shaky  all  over. ' '    Weakness  of  the  left  side 
of  face  can  be  elicited  only  by  te^ts  of  facial  movements — raising  eyebr' 
showing  teeth,  shutting  the  e^Ts  tightly,  etc.,  and  it  is  only  then  ol  jH 


POST-TRAUMATIC  NEUROSES  4" 

that  the  left  side  of  the  face  lags  slightly.  Reflexes :  active  and  equal ;  no 
Babinski.  Fundi — ^retinal  veins  slightly  enlarged  but  no  definite  edema 
about  the  optic  disks  can  be  discerned. 

Examination  (May  16,  1914 — 5  months  after  injury). — ^Patient  com- 
plains of  headache,  especially  in  the  morning,  sleepiness  and  easily  fatigued. 
Admits  she  is  worried  about  her  lawsuit  and  says  she  knows,  **I'll  feel 
better  after  it's  all  over,"  and — I  agree  with  her.  Pupils  equal  and  react 
normally.  Reflexes :  active  but  equal ;  no  Babinski ;  abdominal  reflexes  pres- 
ent and  equal.  Fundi  negative ;  retinal  veins  not  enlarged.  Former  weak- 
ness of  the  left  side  of  face  cannot  be  elicited  by  any  of  the  usual  tests  of 
facial  movements.  In  order  to  ascertain  accurately  the  presence  or  not  of  an 
increased  intracranial  pressure  as  a  possible  cause  of  her  complaints,  a  lum- 
bar puncture  was  performed :  the  cerebrospinal  fluid  was  clear  and  under 
ncHinal  pressure  (approximately  8  mm.). 

Examination  (July  15,  1914 — 7  months  after  injury). — ^Patient  still 
complains  bitterly  of  headache,  sharp  pain  in  the  left  eye  radiating  to  the 
left  ear,  unable  to  work  on  account  of  drowsiness  and  early  fatigue.  Patient 
desires  me  to  testify  for  her  in  court  if  necessary.  No  weakness  of  the  face 
can  be  ascertained.  Pupils — equal  and  react  normally.  Reflexes — ^very 
active  but  otherwise  negative.  Fundi — possibly  a  slight  dilatation  of  retinal 
veins  but  otherwise  negative. 

Examination  (November  14,  1914 — 11  months  after  injury  and  3  weeks 
after  a  settlement  of  the  case  out  of  court — patient  receiving  $1600). — 
Patient  greeted  me  in  the  clinic  of  the  hospital  by  saying,  **I  feel  like  a 
new  woman  since  we're  all  through  with  that  mess."  Patient  seemed 
pleased  with  the  settlement  and  expressed  surprise  that  her  headaches  had 
practically  disappeared,  except  **when  I  stay  up  late*';  patient  has  not, 
however,  done  any  housework  since  she  received  her  money.  Reflexes — active 
but  equal  and  apparently  negative.    Fundi  negative. 

Examination  (December  10,  1916 — 35  months  after  injury  and  23 
months  after  the  satisfactory  settlement  of  the  lawsuit). — Happily  married 
and  no  complaints  except  for  a  pelvic  condition  following  the  birth  of  a  child. 
Reflexes — active  but  otherwise  negative.  Fundi  negative.  Referred  to 
Gynaecological  Clinic. 

Last  Examination  (September  10,  1918 — 57  months  after  injury  and 
49  months  after  the  satisf actor}^  settlement  of  her  lawsuit) . — ^No  complaints 
except  the  worries  of  her  3  children.  Occasional  headache  but  **not  bad." 
Reflexes:  active  but  equal;  no  Babinski;  abdominal  reflexes  not  obtained 
(abdominal  wall  very  lax  and  corrugated  from  the  frequent  recent  preg- 
nancies).   Fundi  negative. 

Remarks, — The  left  facial  weakness  persisting  for  one  month  after  the 
injury  was  undoubtedly  due  to  a  temporary  edema  of  the  left  facial  nerve, 
as  the  result  of  the  head  injury  or  possibly  to  a  direct  trauma  to  the  nerve 
itself  after  it  had  left  the  stylo-mastoid  foramen  and  had  entered  the 
posterior  portion  of  the  left  parotid  gland  and,  as  all  3  branches  of  the  nerve 
were  involved,  the  compression  of  the  nerve  must  have  occurred  before  it 
bifurcated  in  the  parotid  gland.  The  usual  site  of  the  lesion  producing  a 
peripheral  facial  paralysis  following  head  injuries  is  in  the  aqueduct  of 


412        DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 


Fallopius,  in  the  petrous  portion  of  the  temporal  bone  as  the  ner\"e  winds 
about  the  tympajium;  any  severe  injury-  to  this  part,  particularly  a  fracture 
of  the  base  of  the  skull  passing  through  the  middle  fossa  and  into  the  petrous 
portion  of  the  temporal  bone,  will  either  cause  a  complete  tear  of  the  facial 
nerve  itself  {which  is  rare)  or  an  edema  of  varying  degree  of  the  nerve 
and  thus  causing  it-B  temporary  eompression  on  ajccount  of  its  situation  in  its 
narrow  bon^^  aqueduct  and  therefore  a  peripheral  paralysis  of  more  or  less 
severity  results;  usually  this  edematous  compression  is  of  only  temporary 
duration — as  a  rule,  not  louj^er  than  6  weeks.  If  the  facial  paralysis  is  of  the 
peripheral  type  (the  foreiiead  muscles  being  involved,  which  is  a  point 
of  differential  diagnosis  from  the  facial  paralysis  of  central  and  cortical 
orinrin,  causing  the  muscles  of  only  the  lower  two- thirds  of  the  face  to  be 
paralyzed)  and  it  persists  for  more  than  one  year  and  is  thus  apparently 
a  permanent  facial  paralysis,  then  the  operation  of  anastomosis  of  one-half 
of  the  proximal  end  of  the  homolateral  hypoglossal  nerve  to  the  entire  distal 
end  of  the  impaired  facial  nervT  must  be  considered,  in  order  to  cause  a 
return  of  mot^r  function  to  the  paralyzed  muscles  supplied  by  the 
facial  nerve.     (Vide  J,  A.  M,  A,,  .May  11,  UJIB,  p.  1354) 

The  vast  majority  of  these  patients  are  not  conscious  malingerers  and 
they  would  be  diagnosed  as  having  conditions  of  post^traumatic  neurosis, 
whether  associated  with  a  lawsuit  or  not.  The  effect  of  the  lawsuit,  hnw- 
ever,  upon  a  patient  is  to  change  his  or  her  attitude  toward  the  complaints 
in  that  the^'  are  subconsciously  exaggerated,  their  mind  is  iacreajsingly 
dii'ected  and  centered  upon  the  complaints  more  and  more  as  the  trial 
approaches,  a  yearning  for  sympathy  appeai*s  so  that  by  the  time  the  trial 
is  started,  the  patient  has  reached  a  condition  of  ncrv^ous  tension  which  may 
simulate*  a  functional  condition  of  almost  any  character,  and  if  careful 
neurological  examinations  are  not  made  it  would  be  easy  to  confuse  the 
condition  with  a  dctinite  organic  disease.  The  trial  over,  and  especially  if 
succcsvsful  from  the  patient's  standpoint,  then  the  relief  of  the  nervous 
tension  is  great  indeed  and  within  several  weeks,  at  most,  the  patient  is 
enjoying  excellent  health!  Such  is  the  history  of  the  large  majority  of 
patients  having  a  true  condition  of  so-called  ''post-traumatic  neurosis/* 
It  is  self- evident  that  the  best  treatment  for  these  patients  is  a  satisfactory 
settlement  of  the  lawsuit,  .ind  no  amount  of  medicine  or  psychotherapy  will 
be  of  any  marked  and  permanent  benefit,  unless  the  lawsuit  l>e  either  satis- 
factorily settled  or  discontinued ;  I  do  not  think  it  advisable  to  treat  such 
patients  medically  for  their  neurosis  wliile  their  lawsuit  is  still  in  the 
future— in  the  majority  of  p:ttients  all  medical  effort  will  be  futile,  and  it 
is  only  after  the  biwsiiit  that  a  marked  improvement  is  possible  and— a 
satisfactory  financial  settlement  is  the  panacea. 

Case  D7, — Cerebral  conciLssion  ;  recovery  complicated  by  the  condition  of 
post-traumatic  neurosis. 

No.  1045.~Harry.  Thirty-six  years.  White.  Single.  Iron-worker.  Sweden. 

Admitted  November  26.  1918^ — ^22  months  after  cranial  injury,  Audubon 
Hospital     Referred  by  Doctor  W.  H.  Oliver. 

Discharged  December  14,  1918^18  days  after  admission. 

Family  kistorif  negative. 
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Personal  IliMory. — Always  well  and  strong ;  of  good  habits. 

Present  Illness. — Twenty-two  moDths  ago  (January,  1917),  while  patient 
was  working  in  a  factory,  he  was  struck  upon  the  head'  by  a  large  wooden 
beam ;  immediat-e  lo^s  of  consciousness  for  several  minutes ;  no  bleeding  from 
nose,  mouth  or  ears;  taken  to  a  hospital  where  he  was  discharged  at  the  end 
of  10  days  as  '*well,"  While  in  the  hospital  there  were  no  sigiLS  of  an 
increased  intracranial  pressure  observed;  the  scalp  had  not  been  lacerated 
nor  did  there  appear  any  orbital  or  mastoid  eech^iiioses.  Patient  complained, 
however,  of  constant  dull  headache,  dizziness  and  weakness  of  the  right  side 
of  body  ;  also  numbness  of  both  hands  and  feet.  During  the  past  22  months, 
patient  has  been  unable  to  work  owing  to  these  subjective  complaints,  and 
although  he  has  been  repeatedly  examined  no  definite  lesion  haa  been 
ascertained.     lie  is  receiving  regularly  his  workman  *s  coiiipcnsatiou. 

Examination  upon  admission  (22  months  after  injury). — Temperature, 
98.6°;  pulse,  78;  respiration,  18;  blood-pressure  140,  Well-developed  and 
nourished ;  looks  worried  and  anxious.  No  external  evidence  of  the  former 
head  injury.  Patient  limps  slightly  upon  the  right  leg  and  complains  of 
severe  headache  throughout  the  examination.  Hearing  negative ;  otoseopic 
examination  negative.  No  paralyses  nor  impairments  of  sensation  elicited. 
Pupils  equal  and  react  normally.  Reflexes^ — patellar  active,  right  possibty 
greater  than  left  (at  a  later  examination  this  could  not  be  confirmed)  ;  no 
ankle  clonus  nor  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi — 
retinal  veins  of  normal  size  ;  no  edematous  bhirriug  of  margins  of  optic  disks. 
Lumbar  puncture — <*lear  cerebrospinal  fluid  and  not  under  increased  pres- 
sure (10  mm,  as  measured  by  the  spinal  mercurial  manometer)  -  Wassermann 
test  negative  and  the  cell  count  was  5  cells  per  c.mm.  X-ray  (Doctor  A.  J, 
Quimby) — **no  fracture  of  the  skull  shown/'  Wassermann  test  of  blood 
negative.  Urine  examination  negative.  The  subjective  weakness  of  the  right 
hand  and  right  leg  are  consciously  exaggerated  by  the  patient  and  all  of  the 
tests  as  to  its  real  presence  were  negative ;  the  patient  iusisted  tbat  be  could 
not  stand  with  his  feet  together  and  his  eyes  shut,  and  upon  being  tested  for  it 
he  was  unable  to  do  so,  but  later  in  the  examination  when  his  uiiud  was  cen* 
tered  upon  another  test  he  was  able  to  stand  with  his  feet  together  and  his 
eyes  shut, — and  perfectly.  There  is  no  nystagmus  nor  intention  tremor,  nor 
can  any  of  the  sigus,  iuchiding  speech,  of  cerebellar  disease  be  elicited ;  there 
is,  however,  some  corneal  and  pharyngeal  hypestbesia  of  a  hysterical  charac- 
ter. During  the  patient  *s  residence  in  the  hospital  of  18  days,  the  above  tests 
were  repeatedly  confirmed. 

Diagnosis. — This  eoudition  is  undoubtedly  a  functional  one  having  both 
the  elements  of  a  hysterical  character  and  of  a  post-traumatie  neurosis  com- 
plicated by  the  circumstances  of  his  weekly  compensation. 

Prognosis.— Thin  is  the  type  of  patient — and  there  are  man}'  of  them 
following  head  injuries  of  varying  severity  and  to  whom  weekly  or  monthly 
compensation  is  given,^ — who  will  not  recover  so  long  as  compensation  (no 
matter  how  small)  is  to  be  obtaiued  by  these  patients  hav-ing  complaints 
chiefly  of  a  subjective  character  and  of  a  greatly  exaggerated  objective 
character,  either  in  its  entirety  or  partially.  Under  the  present  circura- 
fitanees,  this  patient  will  indefinitely  reuiain  in  the  same  condition,  neither 
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improving  markedly  nor  becoming  much  worse — although  the  latter  course 
may  occur  to  some  extent. 

Treat ment. — As  long  as  the  patient  receives  compensation,  he  will  not 
become  well — no  matter  what  treatment  is  administered,  medical  or  surgical. 
As  a  matter  of  treatment  alone,  if  a  final  settlement  financially  could  be 
made  with  the  patient,  then  an  early  improvement  w^ill  occur — ^sometimes 
almost  immediately,  so  that  the  patient  would  be  able  to  work  within  a  period 
of  6  months  or  even  earlier.  There  is  no  indication  of  any  organic  disease 
intracranially  and  no  operation  would  be  of  any  benefit  (even  psychically) 
to  this  type  of  patient 

/iV>MrtrA-5.— Patients  of  this  character  are  most  difficult  ones  to  treat  in 
that  the  patient  well  knows  that  if  he  improves  at  all  so  that  he  is  able  t^) 
do  li^ht  work,  then  his  weekly  or  monthly  compensation  is  diminished  and 
at  times,  even  abolished  entirely.  Besides,  there  is  a  marked  tendency,  if  only 
subeonseiously,  for  the  patient  under  these  circumstances  of  weekly  or 
monthly  compensation,  to  exaggerate  his  condition  both  subjectively  and 
objectively^ — the  greater  the  impairment,  the  larger  the  amount  of  compensa- 
tion.  It  is  easily  seen  that  to  attempt  to  treat  medically  such  a  patient  suc- 
cessfully, the  (|nestion  of  compensation  should,  if  possible,  be  settled  so  that  it 
does  not  eompUeate  the  successful  treatment  of  the  patient;  in  some  of  these 
patients  a  .satisfactory  financial  settlement  is  the  best  medicine.  Great  care, 
however,  should  always  be  exercised  by  the  phys^ician  in  making  most  careful 
and  th(UH>ugh  examinations  in  all  of  these  patients  before  reaching  the  diag- 
nosis of  a  functional  condition. 


CHAPTER  XII 

Chronic  Brain  Injuries 

Ip  depressed  fractures  of  the  vault  are  excluded,  then  chronic  brain 
injuries  are  in  no  way  dependent  upon  the  question  as  to  whether  the  skull 
has  been  fractured  or  not  at  the  time  of  the  cranial  injury;  just  as  in 
acute  brain  injuries,  the  presence  or  not  of  ^  linear  fracture  of  the  base  of 
the  skull  is  of  little  importance  in  estimating  the  true  intracranial  con- 
dition, the  appropriate  treatment  and  the  prognosis,  so  in  chronic  brain 
injuries  it  is  of  little  value  to  ascertain  that  a  linear  fracture  of  the  skull 
has  occurred  at  the  time  of  the  original  cranial  injury  except  as  an  indication 
that  the  injury  was  of  suflBcient  force  to  cause  a  fracture  of  the  skull ;  as  is 
well  known,  however,  in  many  patients  following  a  cranial  injury,  the  skull 
may  not  be  fractured  and  yet  the  intracranial  and  cerebral  lesion  is  fre- 
quently most  severe  and  dangerous,  both  to  the  immediate  life  of  the  patient 
and  to  the  future  normality^  Naturally,  cranial  rontgenograms  should  be 
taken  in  all  of  these  patients  for  the  purpose  chiefly  of  excluding  a  depressed 
fracture  of  the  skull;  but  linear  fractures  of  the  vault  or  of  the  base 
of  the  skull  are  of  no  diagnostic  significance  of  the  intracranial  lesion — if 
one  is  present.  The  use  of  positive  cranial  rontgenograms  in  court  as 
evidence  of  a  permanent  brain  injury  in  these  patients  is  more  the  result  of 
enthusiastic  ignorance  than  a  real  conception  of  the  comparative  unimpor- 
tance of  the  linear  fractures  themselves. 

In  order  to  obtain  more  accurate  data  regarding  the  frequency  of 
chronic  brain  injuries,  I  examined,  in  1912,  the  records  of  three  large  hos- 
pitals in  New  York  City  of  their  patients  having  had  acute  brain  injuries 
during  the  decade  of  1900-1910.  The  average  mortality  from  the  acute 
brain  injury  was  50  per  cent. ;  of  the  patients  who  survived  following  opera- 
tion or  no  operation  and  were  discharged  as  ^'well"  or  '* cured,"  I  could 
only  locate  34  per  cent,  of  them  in  1912  on  account  of  death  from  inter- 
current disease,  change  of  residence,  and  thus  '*lost,"  etc.;  of  these 
34  per  cent,  of  recoveries,  however^  I  found  that  67  per  cent,  of  them  had 
not  been  well  since  the  head  injury — ** never  the  same  man  again/'  ** always 
complaining,"  ** cannot  do  a  day's  work,"  ** queer  ever  since,"  **a  bum," 
**a  loafer"  and  the  like ;  such  were  some  of  the  minor  complaints  of  both  the 
former  patient  and  the  relatives — the  latter  observing  the  changes  of  person- 
ality following  the  cranial  injury  in  a  large  number  of  the  patients;  the 
complaints  of  ** severe  pain  in  the  head,"  '* dizzy  spells"  and  very  infre- 
quently but  still  an  occasional  patient  *'ha\ang  convulsions" — this  was 
indeed  an  impressive  array  of  symptoms  and  also  signs  in  two-thirds  of  the 
patients  found,  in  many  of  whom  a  careful  neurologic  and  ophthalmoscopic 
examination  disclosed  the  definite  signs  of  a  persisting  intracranial  lesion. 
(At  the  time  of  these  examinations  in  1012,  the  spinal  mercurial  manometer 
was  not  in  use  and  the  importance  of  an  accurate  registration  of  the  pressure 
of  the  cerebrospinal  fluid  in  patients  of  this  character  was  not  fully  appre- 
ciated by  the  medical  profession.)     Among  these  post-traumatic  and  chronic 
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patients,  there  was  a  number  of  post-traumatic  neuroses  either  of  the  simple 
type  associated  with  business,  financial  and  domestic  worries,  or  of  die 
complicated  type  superimposed  upon  a  definite  organic  intracranial  lesion 
and  usually  a  chronic  cerebral  edema  of  mild  degree ;  other  patients  exhibited 
increased  and  unequal  reflexes,  an  occasional  Babinski  reflex,  impairmenti 
of  the  special  senses  and  the  signs  of  an  increased  intracranial  preflsnre  n 
disclosed  by  the  ophthalmoFccpic  examination  of  the  fundi — ^usually  an 
edematous  blurring  of  the  nasal  margins  and  even  the  temporal  margins 
of  the  optic  disks,  and  in  the  absence  of  cardio-renal  and  cardio-vasciilar 
disease ;  the  factor  of  chronic  alcoholism  so  common  in  many  of  these  patients 
was  excluded  as  much  as  possible. 

The  usual  intracranial  lesion  was  apparently  a  chronic  **  wet "  edematoos 
condition  of  the  brain  following  the  cranial  injury  and  due  either  to  the 
residue  of  a  supracortical  film  of  hemorrhage  which  had  not  been  entirely 
absorbed  and  thus  blocking  in  greater  or  less  degi*ee  the  stomata  of  exit  of  the 
normal  excretion  of  the  cerebrospinal  fluid  into  the  cortical  veins  and  sinuses, 
or  to  tlie  continued  presence  of  the  acute  cerebral  edema  immediately  follow- 
ing the  cranial  injurj^  but  in  milder  degree  owing  to  its  partial  but  not  com- 
plete absorption  due  to  complications  in  the  expectant  method  of  treatment 
such  as  alcoholism,  intestinal  and  renal  toxemia,  mental  and  emotional  strain 
and  other  harmful  factors  in  the  complete  recovery  of  the  patient.    The  pres- 
ence of  supracortical  adhesions  resulting  from  the  former  subdural  hemor- 
rhage was  also  a  factor,  and  especially  in  the  presence  of  an  increased 
intracranial  pressure  with  which  they  were  usually  associated.  These  findings 
were  ascertained  in  a  number  of  the  patients  at  operation  even  at  this  late 
date  following  the  acute  intracranial  injury  and  the  results  have  been  ver}' 
beneticial  in  many  of  them.    Naturally,  cerebral  lacerations  and  intracranial 
losions  destructive  of  brain  tissue  cannot  be  remedied  and  the  patients  an? 
never  operated  ui)on  unless  associated  with  a  definite  increase  of  the  intra- 
cranial pressure,  which  sliould  be  relieved  and  thus  a  chance  for  improve- 
ment is  even  possible  in  these  patients  by  lessening  the  pressure  uiK>n  the 
normal  brain  cells  adjacent  to  the  ones  primarily  destroyed;  not  only  can 
the  signs  of  impairment  be  imprtned  but  the  symptoms  of  headache,  dizzi- 
ness, etc.,  be  relieved  and  even  entirely  removed. 

Ill  brief,  if  depressed  fractures  of  the  vault  (which  should  alwa>'s  be 
elevated  or  removed)  are  excluded,  only  those  patients  having  chronic  braiu 
injuries  associated  with  an  increased  intracranial  pressure  should  be  given 
the  benefit  of  a  subtemporal  decompression  in  the  hope  and  belief  that  a 
lessening  of  the  increased  intracranial  pressure  will  permit  a  definite  and 
pei'nianent  improvement,  whereas  those  pati(»nts  in  whom  there  is  no  increase 
of  the  intracranial  pressure  are  naturally  not  operated  upon — ^no  matter  how 
ext(Misive  the  mental  or  physical  impairment  is — since  the  damage  in  these 
patients  was  a  primary  one  occuiring  at  or  due  to  the  original  brain  injury. 
and  th(?  operation  of  cranial  decompression,  if  indicated  at  any  time,  was 
then  riCther  than  months  or  yeai"s  later,  and  especially  now  in  the  absence 
of  an  incr<»ase<l  intracranial  pressure.  This  view  cannot  ]>e  too  strongly 
emphasized  because  operations  are  being  advised  in  these  latter  patients  with 
braiu  injuries  in  the  absenc(»  of  an  increased  intracranial  pressure  and  the 
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results  are  bad,  and  they  cannot  but  be  bad,  since  the  intracranial  pathology 
cannot  now  be  remedied. 

Traumatic  Epilepsy. — The  condition  of  post-traumatic  epilepsy  is  a 
most  discouraging  one  from  an  operative  standpoint,  in  that  it  is  usually 
the  result  of  a  condition  which  could  have  been  relieved  at  the  time  of  the 
primary  cranial  injury  and  thus  the  epileptiform  convulsions  could  have 
been  avoided.  Naturally,  depressed  fractures  of  the  vault  should  then  be 
elevated  or  removed,  for  if  permitted  to  remain  until  epilepsy  of  either  the 
localized  Jacksonian  type  or  of  the  general  convulsive  type  occurs  (and  it 
will  occur  in  a  large  percentage  of  these  patients),  then  it  is  frequently  too 
late  to  obtain  a  good  result  even  if  the  depressed  area  of  bone  or  foreign  body 
irritating  the  cerebral  cortex  is  removed,  and  especially  after  the  so-called 
epileptic  ** habit"  (resulting  from  the  chronic  cortical  irritability)  has  been 
established ;  a  cranial  operation!  at  this  late  date  will  in  many  patients  be 
followed  by  merely  a  temporary  cessation  of  the  ** spells,"  and  within  a 
period  of  one  to  three  years  the  convulsive  seizures  are  ag  numerous  if  not 
more  frequent  than  before  the  operation.  In  my  opinion,  a  cranial  operation 
is  only  indicated  for  those  patients  in  whom  the  mental  and  emotional 
deterioration  is  slight,  the  epileptiform  attacks  few  and  of  infrequent  num- 
ber, and  in  whom  there  is  disclosed  a  marked  increase  of  the  intracranial 
pressure  which  is  not  secondary  and  due  to  the  convulsions  themselves ;  this 
latter  differentiation  can  be  ascertained  by  saturating  the  patient  with  triple 
bromides,  luminal, etc., so  that  a  convulsive  seizure  does  not  occur  for  a  period 
of  six  weeks  and  then  at  the  end  of  this  non-convulsive  period  by  es-timating 
and  comparing  the  intracranial  pressure  accurately  by  means  of  the  oph- 
thalmoscope and  the  spinal  mercurial  manometer  with  the  intracranial  pres- 
sure as  registered  before  this  non-convulsive  period.  In  this  manner,  the  in- 
creased intracranial  pressure,  if  secondary,  is  excluded  by  its  return  to 
normal,  whereas  an  increased  intracranial  pressure  which  is  primar>^  to  the 
convulsions  can  be  thus  ascertained  definitely  and  by  an  operative  removal 
of  the  original  irritative  focus,  as  in  depressed  fractures  of  the  vault,  and  a 
lowering  of  the  increased  intracranial  pressure  in  the  other  patients  and  thus 
a  lessening  of  the  cortical  cerebral  irritation,  the  patient  is  given  in  these 
selected  cases  a  definite  chance  of  a  permanent  improvement — if  not,  in  rare 
cases,  a  cure  itself.  This  careful  selection  of  patients,  both  as  to  their  general 
condition  of  mental  and  emotional  deterioration,  the  infrecjuency  of  the  con- 
vulsive seizures  and  the  presence  of  a  marked  increase  of  intracranial  pres- 
sure which  is  not  secondary'  to  the  convulsions  themselves  (whether  there  is  a 
depressed  fracture  of  the  skull  or  not) — these  are  the  comparatively  few 
patients  and  the  only  ones  who  can  be  benefited  by  any  cranial  operation  of 
either  an  elevation  or  removal  of  the  depressed  area  of  bone  or  other  foreign 
body  or  by  means  of  the  operation  of  cranial  decompression  alone.  This  is, 
however,  late  treatment  of  these  patients — the  condition  should  have  been 
avoided  and  prevented  (and  it  usually  can  be  at  the  time  of  the  acute 
cranial  injury) ;  many  of  them  become  derelicts  so  that  any  treatment, 
operative  or  not,  cannot  make  it  possible  for  them  to  regain  their  former 
good  health  and  normality,  but  in  the  selected  patients  as  outlined  above,  it 
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kmimir  ivtiMrfe  bat  tiie  only  metkod  mum 
ptttfemti  6  duuef  of  iccufcr/, 

A.  Ciwcme  BsAisf  iMJurasi  AfigociATED  with  a 

or  THE  Vault- 

In  th*  prmmee  of  sm  old  depreMed  fraetioc  of  the 
hftri"  fif^n  f'lfrati^d  or  removed  at  the  time  of  the  < 
Jii?ifri  ovfri^K/kirJ  and  not  dia^oned^  or  (and  it 
frecfuefitly-— «rvf'n  in  them  more  reeent  dajm)  in  the  belief  that  a 
fraettire  of  the  vault  would  not  cdiii»e  future  impaimenl,  het»« 
4fmm  hnktl  a  similar  deprew^d  fracture  and  it  did  sot  eame  tmahle  in  hk 
t'Hm''  and  a  Kimilar  fnfthr>d  of  limited  reasoning, — it  is  m 
that  rrj*r#vly  an  #'l'*vati*in  or  more  ujiually  a  removal  of  the 
of  \Hnu\  in  the  ativncc*  of  an  increai^d  intracranial  pressure,  is  alone  i 
eient  Uf  obtain  a  mnrkml  rroprovenif^nt  in  many  of  the  patients — montluiJ 
<5ven  ycs^m  afif^r  tJir*  oriirinal  rrranial  injnr>-;  in  other  patient^  howerer, 
jittli*  or  tiff  \ftiiirff\*^m*'ni  rtmnlU;  the  patient,  however,  should  be  given  this 
dmntu*  of  iffijH'ovrraifrjt  If  necewiary,  the  underlying  dura  may  be  incised 
with  Mftfi^ty  in  the  h}jm'mie  of  a  marked  increase  of  the  intraerai^al  pressure 
and  thf*  ><upnu^orti*ta[  or  cortical  cyst,  mith  and  without  the  presence  of 
HtiUi'HhinH  r^HiiltiuK  from  the  former  hemorrhage,  may  be  incised,  and  the 
outer  waif  rem  over  I. 

In  the  iirehenee  at  a  definite  increase  of  the  intracranial  pressure  asso- 
r'ialcd  with  the  ih\tri*hmd  frueture  of  the  vault,  then  it  is  better  surgical 
jii(ijfnM*rit  lo  piTform  a  Hubti*mporal  decompression  first,  so  that  the  pressure 
JM  thiiH  Kai'ely  lovvered  aiic]  tlieu  the  de]>re.ssed  area  of  the  vault  can  be  elevated 
uv  fi'tuovvil,  MMtl  yet  liule  or  no  danjrer  to  the  onderlynigf  more  highly  devel- 
ijfjed  <M*n*hr«l  eort<*x  han  oeeurred;  in  those  patients  in  whom  the  site  of  the 
fir'preHwefl  hone  in  overlyiufr  the  large  sinuses  of  the  oeeipital  area,  it  is 
rriMpirritly  wiser  for  f^  ar  of  tJie  e<jmplieations  oi  hemorrhage  not  to  attempt 
the  IfK'al  removal  <*r  tfie  depressed  bone,  but  to  depend  upon  the  general 
li'Mwning  of  the  intracranial  prewiure  by  means  of  the  subtemporal  deeom- 
fjresNiofi  alone;  lati-r  if  eonsidered  neeessary,  then  the  depressed  area  of  bone 
jrjay  I>e  elevaf*'(l  or  ri-rnovi'tl. 

A.  O/r/  hrftitt  itijarirs  assfMuttcd  wifk  depressed  fraciures  of  the  vault, 
i\(i  tf } ft  Kf Halt  Sijtiiptoms  und  i^itjna  persktlng,  Operathn  advisable;  con* 
>i  iff  fHtl  fihfahfed, 

Casi:  IKS-  Old  !*raiii  injury  associated  with  a  depressed  fracture  of  the 
left  oeeipital  boue ;  ri^dit  IioiacaiynitaiH  heuiiauopsia.  No  operation,  SvTnp- 
tonisand  sij/us  persisting.     (>p**ration  advisable  but  refused. 

NfL  IfJl. — (lareuee.  Twenty-four  years.  White,  Single.  Iron-worker. 
Tnited  States. 

Admit U*d  didy  'HI  llM  I— :i  luontlis  after  injury.  Hospital  for  the  Rup- 
tured and  Crippled,    Hi^tVrri'il  by  Duetnr  W.  L.  Sneed. 

Disehar^cd  August  2,  VM4,     Operation  refused. 

Fn  mil  tf  h  is  t  It  r  /y  r  i  e  ga  t  i  ve , 

/%  rstnud  Historif.     Always  well  and  strong.  Three  months  ago  (Ap 
lf)M  )  while  n\  work,  patient  fell  a  distance  of  35  feet  from  a  plank,  st 
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upon  the  back  of  his  head;  immediate  loss  of  consciousness;  taken  to  a 
hospital,  where  the  laceration  over  the  left  occipital  area  was  sutured,  and 
although  it  was  noted  that  there  was  a  depressed  fracture  of  the  left  occipital 
bone,  no  attempt  was  made  to  elevate  or  remove  it.  No  bleeding  from  the 
nose,  mouth  or  ears.  Patient  was  discharged  from  the  hospital  25  days 
after  admission  as  "well.''*  He  was,  however,  very  confused  mentally  and 
did  not  remember  his  hospital  residence  or  discharge ;  since  then  he  has  had 
severe  frontal  headaches  with  dizziness,  emotional  instability  and  impairment 
of  vision. 

Present  Illness. — One  day  ago,  patient  came  to  hospital  complaining  of 
acute  pain  at  the  site  of  former  laceration  and  upon  examination  a  swelling, 
the  size  of  an  English  walnut,  was  found  at  the  site  of  former  injury;  it 
was  incised,  allowing  creamy  pus  to  escape  (bacteriological  report  (Doctor 
Jeffries) — ** staphylococci'') ;  it  was  apparently  merely  an  infected  hema- 
toma at  the  site  of  former  laceration  and  the  patient  was  immediately  relieved 
of  the  local  pain  and  tepdemess.  Patient,  however,  still  complained  of  a 
general  headache — particularly  in  the  frontal  region,  dizzy  spells,  inability 
to  ** concentrate  my  mind,"  impairment  of  memory  especially  for  recent 
events,  and  inabilicy  to  see  objects  in  the  right  half  of  the  visual  field. 
Brother  says  he  is  a  ** changed  boy";  very  irritable,  so  much  so  that  they 
**fear  to  cross  him";  *'he  seems  in  a  trance  at  times." 

Examination  (3  months  after  injury — consultation  with  Doctor  Sneed). 
— Temperature,  98.8° ;  pulse,  82 ;  respiration,  18 ;  blood-pressure,  128. 
Laceration  of  left  occipital  area  bandaged ;  just  posterior  to  the  left  mastoid 
process  is  a  small  purulent  sinus.  Pupils — left  contracted  and  reacts  to  light 
sluggishly ;  consensual  light  reaction  present.  Reflexes — patellar  very  active, 
right  greater  than  left ;  no  ankle  clonus  but  tendency  to  a  right  Babinski ; 
abdominal  reflexes — right  depressed.  Fundi — retinal  veins  dilated;  nasal 
margins  of  both  optic  disks,  and  especially  the  left,  blurred  by  edema;  left 
physiological  cup  shallow  from  new  tissue  formation.  Visual  fields — com- 
plete right  homon^Tnons  hemianopsia,  otherwise  fields  of  vision  are  normal 
(Fig.  124) .  No  nystagmus ;  ocular  movements  normal.  Lumbar  puncturvS^ — 
clear  cerebrospinal  fluid  under  increased  intracranial  pressure  (approxi- 
mately 14  mm.) ;  Wassermann  reaction  negative  and  cell  count  was  6  cells  per 
c.mm.  X-ray  (Doctor  B.  C.  Darling). — ** depressed  fracture  of  left  occipital 
bonewithlinearfractureextending  downward  toward  the  foramen  magnum." 

Treatment. — The  local  infection  at  the  site  of  the  laceration  and  de- 
pressed fracture  was  treated  by  free  drainage  and  then  expectantly  in  the 
hope  that  the  infection  would  disappear ;  then  if  the  signs  of  the  local  lesion  of 
the  left  occipital  lobe — especially  the  right  homonymous  hemianopsia,  did  not 
improve,  it  would  be  advisable  to  perform,  first,  a  left  subtemporal  decom- 
pression to  lessen  the  general  increased  intracranial  pressure,  and  then  a 
local  exploratory  procedure  over  the  left  occipital  lobe  in  the  hope  that  the 
lesion  was  one  of  compression  rather  than  a  primary  destruction  of  the 
occipital  cortex  itself.  After  the  local  infective  process  subsided,  however, 
the  patient  refused  to  have  any  further  operative  treatment,  and  the  patient 
was  therefore  discharged  in  the  same  physical  condition  as  upon  his  entrance 
with  the  exception  of  the  disappearance  of  the  local  infective  process. 
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Examination  (September  18>  1915 — 17  months  after  injury). — Patient 
still  complains  of  headat^^he,  althougfli  possibly  less  severe  than  formerly; 
unable  to  work  at  bis  former  trade  upon  bridges  for  fear  of  falling  in  a 
**dizzy  spell/'  Relatives  state  that  the  patient  is  not  quite  so  irritable  as  he 
was  during  the  first  6  months  following  the  injury ;  impairment  of  the  right 
half  of  the  held  of  vision  persists.  Laceration  over  the  left  occipit-al  area 
entirely  healed ;  no  tenderness.  Pupils  uuec[ual,  left  smaller  than  ri^ht,  and 
the  reaction  to  light  is  slugfgfish.  Reflexes^ — patellar  very  active,  right  more 
than  left ;  tendency  to  ri«:ht  Babinski  persists ;  abdominal  reflexes — -right 
obtained  with  difficulty.  Fundi — retinal  veins  enlarged;  nasal  marsdus  of 
both  optic  di.sks  still  blnrred. 

Treatment, — Even  at  this  late  date,  the  patient  was  advised  to  undergo. 
first,  a  left  subtemporal  decompression  and  then  a  local  exploratory  operation 


R.  E. 


L.E. 


Fia,  124. — Total  rigfat  homonym oun  hernianopHiiL  following  a  iJepre«««Ki  frartaroof  the  left  o«ci|>iULl 
Nurmai  cutiBetLsunl  j^ypillary  light  renex  ii  present. 


with  an  elevation  or  removal  of  tlie  depressed  left  occipital  bone.  The 
patient  refused  to  have  any  operation  performed.  (Patient  is  receiving 
corniiensation  i^ach  week  and  says:  ''If  I  die  from  an  operation,!  lose  out, 
and  if  1  sret  well  [  also  losi^  out  by  losing  luy  eompeusation/ ') 

Last  Report  (May  18,  lf)18 — 49  months  after  injury). — ^Brother  states 
that  the  patient  is  in  practically  the  same  condition — no  better  and  no  worse; 
less  irritalile  lluni  ftirinerly  but,  on  the  contrary,  he  is  becoming  less  and  less 
interested  ''in  things*' — seldom  goes  out  and  will  no  longer  work.  Brother 
is  trying  to  arrange  for  patient's  admission  to  the  hospitah 

Remarkfi.^lt  is  unfortunate  that  an  early  elevation,  or  better,  a  removal 
of  the  depressed  area  of  the  left  occipital  bone  was  not  performed,  and 
if  a  subdural  hemorrhage  was  present,  then  its  early  drainage;  naturally, 
if  thf^re  were  signs  of  an  incrcasrd  intracranial  pressure,  then  a  left  sub- 
temporal decompression  would  have  been  advisable  first,  to  Ik?  followed  then 
by  the  local  Ojicration. 

The  riu'ht  Imnicinynuni.s  hemianopsia  may  have  been  due  to  a  laceration 


CHRONIC  BRAIN  INJURIES 


421 


of  the  left  occipital  cortex  itself  and  therefore  an  entire  recovery  of  the 
Yisuai  field  conid  not  he  expected  following  an  operation,  and  yet  the 
presence  of  an  increased  intracranial  pressure  would  encourage  us  to  believe 
that  even  though  the  cortex  itself  was  lacerated,  yet  there  would  be  some  con- 
tiguous cortical  cells  not  primarily  destroyed  by  the  laceration  but  merely 
compressed  and  functionally  impaired  due  to  the  resulting  increased  iuti'a- 
cranial  pressure.  For  this  reason,  in  the  presence  of  an  increased  intracranial 
pressure,  the  condition  should  not  be  considered  hopeless — ^the  hope  being 
Ihat  the  left  occipital  cortex  Avas  being  compressed  by  the  depressed  area 
of  bone  or  by  an  extradural  or  a  subdural  clot ;  the  presence  of  the  consensual 
light  reaction  and  its  being  normal,  places  the  lesion  behind  the  optic  chiasm. 
At  first,  the  condition  was  considered  as  possibly  due  to  an  abscess  formation 
underlying  the  site  of  fracture,  but  the  fact  that  the  purulent  discharge 
disappeared  within  a  few  days  following  appropriate  treatment  and  that 
no  xmtoward  signs  appeared  within  the  following  2  years  would  indicate  that 
the  infective  process  had  been  limited  to  the  scalp  alone. 

It  is  to  be  regretted  that  this  patient  was  not  operated  upon  earlier 
when  advised,  as  it  would  seem  from  the  last  reports  that  the  patient  was 
deteriorating  both  mentally  and  physically,  undoubt*?dly  due  to  the  local 
cerebral    lesion    pins    the   increased 
intracranial  pressure. 

Case  90. — Old  severe  brain  in- 
jury associated  with  a  penetrating 
bullet  injury  of  the  brain  and  with 
a  mild  increase  of  the  intracranial 
pressure ;  slight  left  heraiph^gia.  No 
operation  i  symptoms  and  signs  per- 
sisting.   Operation  advisable. 

No.  287.— Ella.  Twenty-one 
years.   White.    Single.    Home.   TJ.  S. 

Admitted  June  5,  1914-^5  years 
after  injurj\  Hospital  for  the  Rup- 
tured and  Crippled.  Referred  by 
Doctor  B,  H.  Whitbeck 

Discharged  Jiuie  20,  1914—15 
days  after  admission. 

Familr;  hist  or  tf  negative. 

Personal  Nhtorij. — Alwa\^  w^ell 
and  strong  until  cranial  injury.  Five 
years  ago  (when  patient  was  1(> 
years  of  age),  she  was  accidentally 
shot  twice  with  a  .32 -calibre  revolver 
bullet  through  the  right  frontal 
bone  near  the  midline  and  also  at 
the    side — the    latter    bullet    going 

obliquely  dowTiward  sr>  that  it  lotlged  posteriorly  and  btOo^v  the  left  orbit, 
whereas  the  first  liullet  remained  in  the  ri^rht  frontal  lobe.  Immediate 
loss   of  consciousness;   no  bleeding    from    uas(\   month    or   ears.      Patient 


Fin,  12.'  — T  <-ft  spmMir-  hemiptegia  afTcn  (hi|j; 
ehifflv  tbv  l<'1t  Jirin  in  a  imlicnt  as  th<?  rnsuk  ut 
tw'i  hullrt  injunca  nf  thp  bruin.  The  flexor  eon- 
trartnrrti  of  the  left  arm  at  the  elbow  and  i*-riat 
are  shoi^'n. 
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was  taken  to  a  hospital,  where  she  remained  4  weeks ;  the  wounds  of  entranee 
over  the  right  vertex  were  carefully  probed,  ** cleaned''  and  drained: 
naturally,  no  attempt  was  made  to  remove  the  bullets.  Patient  regained 
consci()usn(»ss  after  five  days  and  gradually  improved  so  that,  when  she  w» 
discharged  from  the  hospital,  she  complained  only  of  severe  headache  and 
the  weakness  of  the  left  side  of  the  body.  During  the  past  5  years,  she  has 
complained  of  continuous  daily  headache,  but  the  weakness  of  the  left  side 
of  the  body  has  improved  so  that  now  the  left  arm  is  chiefly  impaired. 
Patient  has  had  competent  medical  treatment,  massage,  exercises,  etc. 

Examination  upon  admission  (5  years  after  injur>'). — Temperature, 
98.6  ;  pulse,  82 ;  respiration,  22 ;  blood-pressure,  128.  Well-developed  and 
nourished.  No  definite  mental  impairment  but  slight  emotional  instability- 
irritable  and  unable  to  con- 
trol **her  temper"  under 
slight  provocation.  Over 
the  right  half  of  the 
frontal  bone  are  the  two 
scars  of  bullet  entrance  in 
the  scalp.  Mild  left  spastic 
hemiplegia,  more  marked  in 
left  arm  and  least  in  the  left 
side  of  face;  severe  flexor 
contracture  of  left  arm  at 
elbow  and  wrist  (Fig.  125); 
no  sensory  impairment  can 
be  elicited.  Pupils — rijrht 
slightly  larger  than  left  but 
redaction  to  light  is  normal. 
Reflexes — patellar    v(»ry  ac- 

Ik;.    120.  - Anlrro-pastorior   view    shouiHK    tho    two    bullet  tivC,    Icft     UlOrC    than     riffht: 
flefcrts  (»f  entranc*"  in  the  ri»rht  frontal  houv  anil  the  two  bullets  i  . -i  i      i    i»^  i  i        i 

theiro.lves   -onr  in  the  licht  frontal  lobe  and  the  other  (.nr  just  CXliaUStlble  Icft  auklc  ClomiS 

posterior  to  th«r  left  orbit.      Hony  and  leaden  partielet)  eau  be  .,„,i     o,-.^^,r*..4-;,.^     L.P*     1>.,1  :» 

ob:>erved  in  the  paths  of  the  bulleta.  ^lld     SUggCstlVP     Wit     iJabin- 

ski:  dei»p  reflexes  of  left 
ann  exaggerated ;  abdominal  reflexes  prcst^nt,  left  less  active  than  right. 
Fundi — retinal  veins  enlarged ;  nas<d  margins  of  both  optic  disks  and 
n;isal  half  of  riirht  (>i>tic  disk  blurred  by  edema.  Lumbar  puncture — clear 
eeri*bi{)si>inal  ilnid  under  increased  pressure  (approximately  14  mm,': 
AVasserniann  test  negative.  X-ray  report — **two  irregular  bone  de- 
fects of  1  cm.  in  diameter  of  the  riirht  half  of  the  frontal  bone:  two 
bullets  an*  clearly  shown:  small  bony  spicules  are  visible  along  the  course 
of  the  bullets  and  also  possibly  particles  of  lead  itself  (Figs.  126 
and  127  k 

Trtaimcnf. — The  presence  of  the  definite  increase  of  the  intracranial 
pressure  due  most  probably  to  a  chronic  cerebral  edema  following  the 
eerebral  trauma  and  the  intracranial  hemorrhage  at  the  time  of  the  injury, 
and  since  eonipetent  medieal  treatment  has  not  caused  a  complete  lessen- 
uvjc  of  the  inereased  intracranial  pressure,  a  right  subtemporal  decompres- 
sion was  eonsidered  advisable  to  cause  a  cessation  of  the  headache,  possibly 
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[greater  ultimate  improvement  of  the  left  hemiplegia  and,  by  dimiriishiotjr 
cortical  irritability,  to  lessen  the  great  danger  of  later  epileptifnrni 
ires — a  most  serious  complication.     The  parents  of  the  patient  felt 
It  an  operation  was  *'iiot  advisable*'  at  this  time  and  consent  was  there- 
fore not  obtaiuetl. 

Exj^ninaihn  (May  5,  1916 — 7  years  aft4*r  injury). — Patient  is  in  practi- 
cally the  same  condition  as  at  the  precedin^r  examination;  the  headaehes 
■beur  daily  in  varj-ing  severity,  while  the  mild  left  hemiplegia,  particularly 

of    the   arm,    still    persists.  

Patient  wishes  to  postpone 

r oration  untU  a  later  date 
that '  *  I  shall  be  stronjorer/' 
Last  Report  (September 
10,   1918—9  years  after  in* 
iiir3*). — Sister     states    that 
patient  is  in  the  same 
Dndition  as  before  but  ''is 
raid  of  an  operation." 
Remarks. — It    is    incon- 
tivable  tliat  a  bullet  could 
fnetrate    the   brain   as    in       ,         .     ..   ,,  ,  ,     ,  .i  „    ,  t^  „»    ;,„„,;„« 

i  I'      I  J-        flight   lateral   view   en   ihi  -loot   »nowiTig 

iLs    patient,    and    yet    there      *^'*^  ^'^'*  bulkLb  amJ  thp  bony  defects  ui  lUc  right  froatol  boae 
'  .  *  '  OB  the  result  uf  their  entrance* 

not  form  a  larjje  amount  of 

subdural  hemorrhage  and  cerebral  edema ;  for  this  reason,  it  is  always  advis- 
able iu  the  acute  causes  of  bullet  injury  of  the  brain  when  the  bullet  has 
Ifenet rated  the  dnni  and  the  cerebral  tissue  itself,  to  |>ertVjrm  an  ipsolateraf 
decompression  and  drainag"e  of  this  intracranial  hemorrha^'e  and  cerebral 
edema,  and  thus  lessen  the  g^reat  danger  of  future  ccmaplieations,  especially 
convulsive  seizures,  severe  headache,  etc.    Naturally,  it  is  meddlesome  sur- 
|Ber>'  to  attempt  extraction  of  bnllets  and  small  foreign  bodies  which  have 
Benetrated  the  brain  subcortical ly — the  risk  of  causing  greater  cerebral 
Bamage  is  far  more  than  the  presence  of  the  bullet  itself.    If  the  decompres- 
won  is  performed,  and,  if  necessaiy,  a  bilateral  dpcompression  and  drainage, 
then  the  intracranial  pressure  will  be  lowered,  the  hemorrhage  drained  and 
thus  the  patient  be  given  the  best  chance  of  the  greatest  ultimate  improve- 
ment.   Cerebral  tissues  destroyed  by  the  parsing  of  the  bullet  naturally  do 
not  regenerate,   but  the  adjacent  fibres  and  cells  are  merely  compressed 
by  edem^  or  hemorrhage  and  a  i^elief  of  this  pressure  by  the  sulitemporal 
decompression  and  drrunage  will  atford  the  earliest  and  greatest  imme- 
diate  and  ultimate  improvement,  and  also  lessen  tlie  danger  of  future 
complications. 

Case  100.— Old  severe  brain  iojurj^  associated  %vith  a  depressed  fracture 
of  the  vault  and  marked  signs  of  an  increased  intracranial  pressure ;  imme- 
diate removal  of  the  depressed  area  of  bone.  S\Tnptoms  and  signs  persisting. 
Recompression  operation  atlvisable. 

No.  1029. — ^Donald.    Twenty-seven  years.    White.     Single.    Brakeman. 
igland. 
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Atlmitted  September  10,  1918 — 9  months  after  injim*.    Polyclinic 
pital.    Referred  by  Doctor  R.  H.  Dennett, 

Discharged  September  18,  1918 — 8  days  after  admission.    No  operatioiL 

Famiiij  kisionj  negative. 

Personal  Historic, — Always  well  and  strong  until  the  follawing  cranial 
injury:  9  months  ago  (December  13,  1917).  while  at  work,  patient  was 
caught  between  two  freight  ears  and  an  iron  bolt  forced  through  the  bone  ot 
the  left  occipital  area ;  no  loss  of  consciousness ;  no  bleeding  from  nose,  month 
or  ears.  Patient  now  remembers  that  he  could  sec  a  little  out  of  the  left  ere 
for  several  honrs  after  the  injurj'  and  then  a  ^adnal  complete  loss  of  vision 
of  the  left  eye  and  of  the  temporal  half  of  the  field  of  vision  of  the  right  eye. 
Eight  hours  after  the  injury,  the  patient  was  operated  upon  at  a  hospital  in 
Scht-nectady  and  the  depressed  area  of  bone  in  the  left  occipital  region  was 
removed-  the  patient  made  an  excellent  operative  recovery  but  no  improve- 
ment of  the  vision  of  the  left  eye  or  of  the  temporal  half  of  the  field  of 
vision  of  the  right  eye  has  occurred.  During  the  past  8  months  since  the 
injur>\  patient  has  complained  of  persistent  frontal  headache,  spella  of 
*'ligbt-headedness" — at  times  of  sufficient  severity  to  cause  him  to  stagger, 
but  he  has  not  fallen  to  the  ground;  tires  very  easily  so  that  he  has  been 
unable  to  work  throughout  one  whole  day;  has  become  very  irritable,  espe- 
cially mer  trifles,  and  is  so  restless  that  '*!  can't  remain  iu  one  place  or  do 
one  thing  longer  than  several  minutes  at  a  time ;  I  must  then  get  up  and  go.*' 
Patient  now  comes  to  the  hospital  iu  the  hope  that  something  can  be  done 
for  him  so  that  he  can  "do  a  full  day's  work."  No  convulsive  seizures,  but 
he  has  had  a  momentary  loss  of  consciousness  several  times,  and  especially 
during  meal4ime. 

Exuniinaiion  upon  admission  (9  months  after  the  injury).— Tempera- 
ture, 98.6:  pulse.  70;  respiration.  18;  blood- pressure,  138.  Unusually 
well  develop^l  and  nourished  (Fig.  12S).  No  mental  retardation  apparent 
but  a  definite  ematioual  instability— veni'  irritable,  resents  questioning  and 
is  very  restless — 'I  must  always  be  moving  and  doing  something"  Cranial 
examination  reveals  a  bony  defect  in  the  lower  posterior  portion  of  tlie  left 
parietal  bone — the  size  of  3  cm.  in  diameter :  it  is  not  depressed  and  pulsa- 
tion is  palpable.  ( Appart^ntly  an  osteoplastic  flap  operation  had  been  per- 
formed at  the  time  of  the  injury  and  the  depre^aed  area  of  the  vaiUt  had 
been  removed ;  it  is  not  kno\\ii  whether  the  dura  was  opened  or  not.)  No 
paralyses  nor  sensor}'  impairments.  Xo  impairment  of  hearing;  otoiseopie 
examination  of  both  tjTupanic  membranes  negative.  Complete  loss  of  vision 
of  left  eye.  although  patient  can  distinguish  light  but  no  objects;  loss  of 
vision  of  the  temporal  half  of  field  of  vision  of  the  right  eye;  that  is,  a  tem- 
poral hemianopsia  of  right  eye  (Fig.  129).  Pupils — equal  and  react  n« 
mally.  left  pupil  possibly  slightly  larger  than  right  and  its  reaction  to 
not  so  active  (this  variation,  however,  is  not  constant  at  several  exaj 
tions^  ;  consensual  light  reaction  present  and  normal.  Reflexes — pa* 
exaggerated,  right  more  than  left :  right  exhaustible  ankle  clonus  and 
gestive  right  Babinski :  right  abdominal  retlex  less  active  than  left.  I 
retinal  veins  slightly  enlargeil :  indistinct  hazy  edema  about  the  tu 
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gins  of  both  optic  disks,  (Left  optic  disk  appears  smaller  than  normal,  but  no 
signs  of  atrophy,  either  primary  or  secondan*.)  Lumbar  piinctiire — tdear 
cerebrospinal  fluid  luider  increased  pressure  (13  mm.);  Wassennaiin  test 
negative,  and  cell  count  was  6  cells  per  e.mm.  X-ray  (Doctor  0.  W,  Welton) 
"'*bony  defect  of  irregular  size  and  apparently  of  one  inch  in  diameter  ia 
the  lower  posterior  area  of  left  parietal  bone  at  its  junction  with  the  left 
occipital  bone;  no  linear  fracture  observed.*' 

Treaimeni. — The  presence  of  the  definite  signs  of  an  increased  intra- 
cranial pressure  persisting  over  this  period  of  8  months  since  the  injury 
would  indicate  that  a  chronic  cerebral  edema  is  present  and  the  treatment 
should  be  directed  toward  a  lessening  of  this  increased  intracranial  pressure 
in  the  hope  that  the  condition  of  the  patient  can  be  improved— particularly 
the  headache,  the  signs  of  cortical  irritation,  and  thus  the  great  dansrer  of 
convulsive  seizures  be  lessened;  naturally,  it 
is  yery  doubtful  if  the  vision  can  be  imi>roved 
— the  lesion  being  a  central  cortical  one  of 
the  left  occipital  lobe  and  the  median  portion 
of  the  right  occipital  lobe  due  to  the  pene- 
tration of  the  iron  bolt  through  these  cere- 
bral tissues  and  their  optio  radiations.  The 
patient,  therefore,  was  advised  a  non-proteid 
and  non-stimulative  diet  (no  meat,  meat- 
soup,  tea,  coflfee  or  alcohol),  an  inactive  life 
with  little  excitement  and  worr;\%  daily 
catharsis  and  general  hygienic  measures  foi- 
a  period  of  3  months  in  the  hope  that  the 
increased  intracranial  pressure  would  then 
l>e  lowered.  Patient  was  discharged  with  these  p^^^  ]2a-The  normal  physical  appear^ 
instmctionsonthe  eighth  day  after  admission.  --  l^Ir.r^ni^^'^JXS  i^7!3f 

Last  Exa  m  in  a  t  to  a  ( Sept  ernher  1 4,  1!)1 1>~  ♦  ('^  ^^!\  oroipitai  ]ob(>  and  its  chnraetemtie 
12  months   after   last   examination    and   21 

months  after  injnrjO. — Patient  says,  **I  am  possibly  le^-^s  restless  hut  I  am 
still  having:  trouble";  headaches  persist,  ass<»ciated  with  dizzy  sptdls  and 
an  occasional  loss  of  consciousness  of  momentaiy  dnration;  no  eonvnisive 
seizures^  however.  No  imi>rovemeMt  of  vision.  Site  of  former  operation 
still  tense  with  sli^^lit  pulsation  palpable.  The  physical  and  neurolojjfical 
fiiiding:s  are  practically  the  s^une  as  at  the  former  examination  one  year  ago, 
while  the  pressure  of  the  eerel>rospinal  fluid  at  lumhar  puncture  remains 
at  13  mm.  as  regristered  by  tlie  spinal  mercurial  manometer. 

Treaimeni, — Tn  order  to  lessen  this  inereased  intracranial  pressure  and 
thus  not  only  improve  the  patient's  treneral  condition  but  to  decrease  the 
dan^r  of  con\^dsive  seizures,  a  left  subtemporal  decompression  was  advised 
— even  at  this  late  date.  Patient,  however,  refused  his  consent  for  the 
operation  at  this  time  and  wants  "to  think  it  over";  the  expeetaut  palliative 
treatment,  as  outlined  above,  was  therefore  continued. 

Remarks. — It  is  unfortunate  that  a  left  subtemporal  deeomuression  and 
drainafye  was  not  performed  at  the  time  of  tlie  removal  of  the  depressed 
area  of  bone;  there  must  have  been  a  high  intracranial  pressure  at  that  time 
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due  to  the  intradural  hemorrhage  mul  to  the  eerebral  edema  re.sulting  fromj 
the  eerebral  trauma,  and  it  is  impos.sit)le  to  relieve  high  intradural  pressure] 
satisfactorily  in  these  patieuts  through  a  small  dural  opeuing  at  the  site  of 
the  depressed  area  of  bone;  not  only  is  it  distinctly  daTigerous  to  attempt: 
to  do  so  for  fear  of  operative  damage  to  the  underlyinjar  eerebral  tissues  and 
thus  producing  a  definite  cerebral  impairment  eriuieally,  but  it  is  impossible 
through  the  smalt  dural  defect  to  secure  adequate  decompression  and  drain- 
^gQ — and  it  is  impossible  if  the  dura  is  not  widely  opened.     All  of  these 
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Fia  129 — Coniplftp  loss  i4  visirni  of  ihr>  Irft  eyp  ami  ni  the  temporal  Imlf  of  the  field  of  viiion  of  0)* 
risht  eye  ffillirwrinK  a  <lepr»is9et|  frarturi*  and  r**"!!!^!  nit  Inn  injury  in  tho  left  pftrieto-orripitBil  fkrta^  i&dicatiax 
a  Jesionof  i\\o  left  fHcifxral  lt>liM'  trr  its  optic  radial  ions  ixisterior  to  the  optio  rhiaam  ta  cay^ea  rijEht-  hornony- 
miiua  ijeirnnno|;i*ia  and  u  le«iitn  of  the  rnr-^ial  surfare  of  th*»  rij?ht  oorijiitjil  lobe  or  oMta  pftrtieuJaf  «>f»tie 
radiations  tu  *^auac  a  unilateral  h«s  of  the  \\\\»sA  half  nf  the  field  of  visiom  ^if  the  left  eye.  The  consensual 
pupillar>'  lieht  retleit  »as  nornval  in  each  eye.  It  is  potw^ible^  however,  that  in  this  patient  there  waft,  to 
addition  to  the  injury  of  the  h^ft  c>«'ri]jitfiJ  lobe  prorluiring  the  ripht  homonym ous  hernia nopaim,  «  dirert 
injury  U*  the  left  uptir  nrrve  which  would  arrounf  frir  the  total  \n&  of  viaion  of  the  left  eye  (a  primaiT 
optjp  alropliiyi;  the  nnrmnl  ronsensutil  pupitlary  liicht  reflex  would  then  b«  puitliiig*  ailhotixh  it  WutiJd 
b«  poaatblc  fur  it  Im  be  present. 

patients  havin-r  de]>resstNl  friietures  of  the  vault  and  associated  with  marked 
si^^ns  of  iiKTenst^l  intraeranial  pressure  should  have  an  ipsolateral  sub- 
tern  jioral  dtH*omi>ressinn  first,  and  then  the  loeal  depressed  area  of  bone  ean 
he  elevatctl,  removed,  and  the  other  necessary  operative  proeedures  be  aeeom- 
plished  safely  with  litirle  or  no  danger  to  the  uuderlyinj?  eerebral  cortex. 

The  eomplete  loss  of  vision  nf  the  left  eye  and  of  the  temporal  1 
tile  tielti  of  vision  t*f  tht»  riL'ht  eye,  partieularly  in  the  absence  of  a  p 
or  st^eondary  o](!ie  atrophy  aiul  in  the  prefienee  of  the  normal  pu 
reflex  of  both  t\ves.  wonhl  indieate  that  the  visual  lesion  here  is  a 
cortical  one  of  the  mtire  1*4!  tirt  ipital  htbe  ami  td'  the  median  pui-tioi 
rirrht  tteeipital  lobe — that  is.  the  iron  bolt  had  penetrated  throni^h 
occipital  lobe,  tin-  falx  i-erebri  and  tiu^  nuxlian  portion  of  the  ri^ht 
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lobe.  The  existcnee  of  the  normal  pupillary  reflex,  and  especially  the  consen- 
sual light  reaction^  indicates  that  the  visual  lesion  must  be  posterior  to  the 
optic  chiasm  and  thas,  in  this  type  of  cranial  injury,  the  lesion  is  also  pos- 
terior to  the  corpora  quadrigemina  and  therefore  involving  the  coitex  of  the 
f'C'cipital  lobe  as  described  above  and  their  subeortieal  optic  radiations. 
The  necessity  for  the  subtemporal  decompression  and  drainaj^e  immediately 
following  the  injury  need  not  be  emphasized  when  we  consider  the  amount 
of  hemorrhagic  and  cerebral  edema  which  most  have  been  associated  with 
such  a  severe  cerebral  trauma;  tlie  treatment  siiould  be  similar  to  gunshot 
injuries  of  the  brain  when  the  dura  has  been  penetrated  and  a  dinn-t  local 
cerebral  damage  has  resulted.  The  history  that  this  patient  could  see  out  of 
the  left  eye  for  several  hours  followintr  the  injury  is  indicative  of  an  increas- 
ing cortical  hemorrhagre  and  cerebral  edema. 

It  will  be  very  interesting  to  follow  this  patient  over  a  period  of  months 
and  even  years  in  order  to  ascertain  the  ultimate  result — with  or  without 
operation.  The  great  risk  naturally  is  the  onset  of  convulsive  seizures, 
particularly  in  the  presence  of  a  definite  cortical  and  cerebral  lesion  asso- 
ciated with  an  increased  intracranial  pressure;  these  two  factors  are  the 
chief  causes  of  traumatic  epilepsy  and  their  influence  should  be  lessened 
as  much  as  possible — the  da  marred  cerebral  cortex  cannot  be  ret^enerated, 
but  the  increased  intracranial  pressure  can  be  lessened  so  that  the  cerebral 
cortex  as  a  whole  will  be  less  irritable  and  in  a  ur>vv  resistant  couditit^n 
and  thus  the  onset  of  major  convulsive  seiiiures  will  l>e  postponed  ami  even 
entirely  avoided;  the  spells  of  momentary  loss  of  consciousness  {petit  mat 
attacks)  can  also  be  lessened  so  that  they  may  not  recur.  The  fact  that  the 
expectant  palliative  treatment  has  failed  to  decrease  the  increased  iutra- 
erajiial  pressure  entirely  and  down  to  ils  normal  level — this  fact  emphasizes 
the  advisability  of  a  mechauieal  relief  of  this  increased  intracranial  pres,sure 
by  means  of  a  left  subtemporal  decompression. 

B*  Chronic  Brain  In.turiks  Associated  ivitii  a  FRAcrrRi:  of  tui:  Bask 

OF  THE  Bktll 

It  has  been  repeatedly  emphasized  in  this  book  that  it  is  of  comparatively 
little  or  no  importance  whether  the  vault  or  the  base  of  the  skull  is  fractured 
or  not  at  the  time  of  the  acute  cranial  injury,  and  this  same  0[>iriion  is  true 
regarding  the  presence  or  not  of  a  fracture  of  the  base  in  chronic  l>rain  injur- 
ies. It  is  of  interest  in  these  patients  for  the  physir  ian  to  realize  that  the 
oriarinal  trauma  was  of  sufficient  force  to  produce  a  fracture  of  the  base  of 
the  skulb  Imt  this  positive  knowledge  does  not  in  any  detrree  iuHuence  the 
treatment  (^r  tli^^  iirotrnosis  of  conditions  of  chronic  brain  injuries. 

Of  the  greatest  importance  in  these  patients,  however,  is  the  presence 
or  not  of  an  increased  intracranial  pressure ;  if  present,  then  its  lowering  by 
means  of  the  cranial  operation  of  subtemporal  decompression,  which  also 
permits  drainapre  of  the  usual  condition  in  these  patients  of  a  ''wet/' 
edematous  condition  of  the  brain — a  true  chronic  cerebral  edema,  and  thus 
a  permanent  improvement  is  possible;  if  there  is  no  increase  of  the  intra- 
cranial pressure,  then  there  is  little,  if  anything?,  that  can  be  offered  to  im- 
prove the  condition  of  tln^se  patients — the  cerebral  damage  havinpr  already 
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occurred,  whether  due  to  cortical  lacerati(»is^  aev^ace  eontiwoii^  ctei 
of  the  post-traumatic  conditions  of  these  patients  coold  btLve  been 
— ^if  not  whoUy,  then  partially — by  the  proper  treatment  within  a 
after  the  acute  cranial  injury,  which  is  the  ideal  time  to  obtain  the 
possible ;  at  the  late  date  of  months  or  years  after  the  injury,  fhe  greatat 
possible  benefit  may  be  merely  a  slight  improvement. 

B.  Old  brain  injuries  associated  wiih  fractures  of  the  hose  of  (he  skA 
No  operation.    Symptoms  and  signs  persisting.    Operatian  advi$Me. 

Case  101. — Old  severe  brain  injury  associated  with  a  fracture  of  fb 
base  of  the  skull  and  with  signs  of  an  increased  intracranial  preamire ; 
secondary  optic  atrophy.    No  operation.    Symptoms  and  signs 
Operation  advisable. 

No.  150. — ^Andrew.  Thirty-seven  years.  White.  Married.  Carpenter. 
Scotland. 

Admitted  March  28,  1914 — 6  months  after  injury.  Pdydinie  HoipitiL 
Referred  by  Doctor  John  A.  Wyeth. 

Discharged  April  10, 1914 — 12  days  after  admission.    Operation  refused. 

Family  history  negative. 

Personal  History. — ^Always  well  and  strong.  On  September  90,  191S 
(6  months  ago),  scaffold  upon  which  this  patient  was  working  oollapaed  and 
the  patient  fell  a  distance  of  45  feet,  striking  upon  the  back  of  his  head; 
immediate  loss  of  consciousness ;  profuse  bleeding  and  discharge  of  wateiy" 
fluid  from  the  left  ear ;  remained  in  a  hospital  for  a  period  of  one  moiitk. 
Since  then,  he  has  had  continuous  headaches,  dizziness  upon  sto^^ing^  impair- 
ment of  vision  particularly  of  left  eye,  increasing  irritabilily  and  fauHj 
memorj'^  for  recent  events ;  during  the  past  month,  the  severity  of  the  head- 
aches has  increased  so  that  the  patient  comes  to  the  hospital  for  treatment 

Examination  (6  months  after  injury). — Temperature,  99.8°;  pulse,  74; 
respiration,  IP;  blood-pressure,  130.  Rather  poorly  nourished;  anzioos 
f acies.  Se^'ere  frontal  and  bitemporal  headaches ;  restless  and  very  irritable 
Cannot  remember  correctly  anything  that  happened  during  the  2  years  be- 
fore the  accident  and  also  since  the  injury.  Marked  tremor  of  both  handa 
No  external  signs  of  cranial  injury.  No  paralysis  of  extremities  or  senscry 
impairment  of  any  kind.  Speech  fair;  no  definite  slurring;  no  aphasia  or 
paraphasia.  Hearing — left  ear  definitely  impaired;  Weber's  test — soond 
referred  always  to  left  ear;  Rinne's  test — air  conduction  greater  than  bone 
conduction  in  both  ears.  Pupils — left  larger  than  right  and  reacts  to  light 
sluprprishly.  Reflexes — patellar  very  much  exaggerated,  there  being  both  an 
exhaustible  patellar  and  ankle  clonus;  no  true  Babinski  but  no  plantar 
flexion  on  right  foot;  abdominal  reflexes — right  more  active  than  left 
Fundi — retinal  veins  dilated;  definite  secondary  optic  atrophy — more 
marked  in  left  eye  where  there  persists  a  large  amount  of  pigment  over  the 
macula  lutea  (the  result  of  a  former  hemorrhage  of  the  central  retinal 
arterjO  •  Visual  fields — left  very  much  contracted  but  concentrically.  Visual 
acuity — right  9/10;  left  1/100  (being  almost  completely  blind  in  this  eye). 
Lumbar  puncture — clear  cerebrospinal  fluid  under  increased  intracranial 
pressure  (approximately  13  mm.) ;  Wassermann  test  negative  and  cell  ooont 
was  6  cells  per  c.mm.    X-ray  (Doctor  A.  J.  Quimby) — ''small  linear  fractoxa 
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extending  vertically  downward  through  the  left  squamous  bone  toward  the 
left  mastoid  area;  no  other  abnormalities  seen." 

Treatment, — ^The  fact  that  the  headaches  were  increasing  in  severity  and 
the  presence  of  an  increased  intracranial  pressure,  in  spite  of  excellent  medi- 
cal treatment,  would  tend  to  make  the  operation  of  subtemporal  decompres- 
sion advisable ;  if  after  a  period  of  3  months,  however,  of  most  careful  medi- 
cal treatment  directed  toward  the  lowering  of  this  increased  intracranial 
pressure  and  if  it  should  then  fail,  it  would  be  advisable  to  perform  a 
subtemporal  decompression  and  thereby  not  only  lower  mechanically  the 
increased  intracranial  pressure  and  cause  a  cessation  of  the  headache,  but 
it  would  lessen  the  cortical  irritability  and  thus  the  danger  of  convulsions 
would  be  avoided.  Naturally,  if  an  operation  must  be  performed  at  this 
late  date,  it  would  have  been  much  better  surgical  judgment  to  have  operated 
immediately  after  the  injury — as  soon  as  the  symptoms  and  signs  of  shock 
had  disappeared  and  after  the  signs  of  an  increased  intracranial  pressure 
had  appeared. 

At  the  end  of  a  three  months'  medical  treatment  consisting  chiefly  of 
general  hygiene,  very  light  diet — no  meat,  meat-soup,  tea,  coffee  or  alcohol  in 
any  form,  and  only  small  portions  of  fish,  eggs,  vegetables,  milk,  water  (so 
that  the  patient  was  practically  always  hungry),  daily  catharsis  and  warm 
baths — in  spite  of  this  treatment  the  condition  of  the  patient  was  practically 
the  same  as  at  the  preceding  examination ;  a  left  subtemporal  decompression 
was  therefore  advised  but  the  patient  refused  his  consent. 

Examination  (June  20,  1916 — 33  months  after  injury). — Patient  still 
complains  of  headache  but  not  of  such  severity  as  during  the  year  following 
the  injury;  very  irritable,  however,  so  that  his  wife  left  him  8  mouths  ago. 
Memory  has  improved  somewhat,  but  *4t  hurts  to  think  hard.''  Physical 
examination  ^s  practically  the  same  as  at  the  last  examination  except  for  the 
presence  of  a  definite  right  Babinski  and  a  lessening  of  the  visual  acuity 
of  the  right  eye  which  is  now  only  6/10,  whereas  before  it  was  9/10.  Patient 
is  unable  to  work  so  vigorously  as  formerly  and  seems  to  have  lost  all  ambi- 
tion to  do  so.  The  danger  of  an  operation,  however,  is  far  greater,  he  thinks, 
than  his  impairments. 

Last  Report  (July  12,  1918 — 62  months  after  injury). — Sister  writes 
that  ** Andrew  has  never  been  himself  since  the  accident;  he  no  longer  com- 
plains as  before  but  remains  by  himself ;  seems  stupid.  '* 

Remarks. — ^An  operation  performed  early  would,  I  believe,  have  pre- 
vented the  gradual  and  continuous  mental  and  emotional  deterioration  of 
this  patient ;  it  is  very  doubtful  whether  the  vision  of  the  left  eye  could  have 
been  benefited  by  an  operation,  as  its  impairment  was  primarily  due,  appar- 
ently, to  a  hemorrhage  of  the  retinal  artery  in  the  left  optic  nerve  itself; 
the  visual  impairment  was  also  due  to  the  increased  intracranial  pressure  by 
its  causing  a  mild  secondary  optic  atrophy  and  would  have  been  the  same  as 
in  the  right  eye,  which  even  at  the  last  examination  was  only  impaired  to  the 
extent  of  6/10.  The  left  middle  ear  impairment  was  only  sufficient  to  lessen 
its  hearing  comparatively,  in  that  the  air  conduction  was  still  greater  than  the 
bone  conduction  but  only  to  a  less  extent  than  in  the  right  ear. 

If  permission  for  the  operation  could  have  been  obtained,  \t  n^wsM^  \\»N<5i 
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been  very  interesting  to  have  observed  this  patient  carefully  and  thus  note 
any  marked  consequent  change  and  Improvement,  so  that  future  patients  of 
the  same  character  could  be  competently  advised  as  to  their  treatment 

Cask  102.^ — Old  severe  brain  injury  as.sociated  with  a  fracture  of  th* 
base  of  the  sk^ill  and  signs  of  an  increased  intracranial  pressure ;  convulsive 
seizures  ;  no  operation,    SjTnptoms  and  sifrns  persisting.    Operation  refused  ^ 

No.  Ill,— Otto.    Twenty-nine  years.    White.    Single,    Clerk,     GermaDy.  | 

Admitted  Mareh  1,  1915 — 4  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  E.  W.  Lee. 

Discharged  March  11, 1915 — 10  days  after  admission.    Operatioii  refused. 

Fa  mil}}  hist  or  If  negative. 

Personal  II  ki  or  if, ^ Always  well  and  strong.  Four  years  ago,  patient  fell 
down  the  cellar  stairs,  landing  \ipon  his  head;  immediate  loss  of  conscious- 
ness; treatetl  at  home  expectantly.  Profuse  hemorrhage  from  both  ears, 
mixed  with  a  "waters'  fluid/'  ceased  after  3  days;  on  the  sixth  dny  after 
injury,  the  patient  had  a  severe  general  convulsion  lasting  8  minutes  but  no 
localizing  si^ns  were  observed :  he  remained  in  bed  for  2  weeks  and  was  able 
to  work  3  wrecks  after  injury.  Since  then,  however,  patient  has  had  severe 
headaches  and  a  general  eonvidsion  has  occurred  once  a  month  until  one 
year  ago,  when  the  convulsions  ceased  but  the  headaches  continued  as  before. 
The  treatment  consisted  of  the  usual  medical  and  general  hygienic  measures. 
Two  days  ago,  another  general  convulsion  occurred,  to  be  followed  by  a 
similar  attack  yesterday ;  the  patient  walked  into  the  hospital  to  obtain  relief 
of  headaches  and  to  ascertain  if  anything  could  be  done  for  the  convul- 
sive seizures. 

Eimmnntion  upon  admission  (4  years  after  injury). — -Temperature, 
98.6^^  ;  pulse,  76 ;  respiration,  20 :  blood-pressure,  128.  Patient  apparently 
normal  except  for  the  conijilaint  of  continuous  headaches  and  the  history  of 
con\'ulsive  seizures;  tongue  shows  several  old  lacerations  due  to  its  being 
bitten  during  the  * 'spells/'  No  extenml  signs  of  cranial  injurj\  No  motor 
or  sensory  impairments.  Hearing  negative;  otoscopic  examination  negative. 
Pupils  equal  and  react  normally.  Reflexes — patellar  ver%"  much  exaggerated 
but  equal;  double  exhaustible  ankle  clonus  and  double  suggestive  Babinski; 
abdominal  reflexes  depressed.  Fuudi—retinal  veins  enlarged;  general  con- 
gestion and  redness  of  both  retirnv;  nasal  halves  of  both  optic  disks  definitelv 
obseuriHl  by  edema,  whereas  teni[Ku*al  halves  were  fairly  clear  and  distinct. 
Lumbar  puncture— clt^ar  cercljrospinal  tluid  under  increased  pressure  (ap- 
proximately 14  mm.)  ;  Wassi^rmann  test  negative  and  cell  count  was  9  cells 
per  c.mni.    X-ray — * 'negative  for  fracture.'* 

Trcatmtiit, — ( hvintr  to  the  sijrus  of  increased  intracranial  pressure  b$ 
shown  by  tht*  ophthalmosenpie  exnnii nation  and  the  measurement  of  the 
cerebrospinal  fluid  at  lumbar  puncture,  it  was  thought  advisable  to  p 
patient   upon  striet   hygienic  treatment   with  the  vigorous  use  o 
bromides  in  the  hope  thtit  the  convulsive  seizures  eonkl  be  prevent 
period  of  at  least  3  months,  and  then  if  the  signs  of  an  increased 
were  still  present,  it  could  be  fairly  definitely  stated  that  the 
intracranial  pressure  w^as  due  to  a  chronic  cerebral  edema  ft 
former  brain  injuries  (whether  associated  with  intracranial 
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not),  and  that  it  was  not  due  to  the  **wet/'  edematous  condition  of  the 
brain  following  the  frequent  convulsions ;  that  is,  the  increased  intracranial 
pressure  was  a  factor  in  causing  the  convulsions,  and  not  the  convulsions 
being  the  cause  of  a  '*wet,"  edematous  brain  and  therefore  the  cause  of 
the  increased  intracranial  pressure — that  is,  the  increased  intracranial  pres- 
sure was  primary  and  the  convulsions  were  secondary  rather  than  the  con- 
vulsions being  primary'  and  the  increased  intracranial  pressure  being  sec- 
ondary as  the  result  of  the  convulsions. 

At  the  end  of  this  medical  treatment  for  three  months,  however,  during 
which  period  no  convulsions  had  occurred,  there  were  still  present  the 
signs  of  an  increased  intracranial  pressure  as  revealed  in  the  fundi  and 
in  the  measurement  of  the  pressure  of  the  cerebrospinal  fluid  at  lumbar 
puncture,  and  thus  indicating  that  the  increased  intracranial  pressure  was 
not  the  result  of  the  convulsions  causing  the  cerebral  edema  but  that  the 
cerebral  edema  was  a  factor  in  producing  the  convulsions,  which  during  this 
period  of  3  months  had  been  controlled  by  the  liberal  use  of  triple  bromides. 
It  was,  therefore,  considered  advisable  to  advocate  a  subtemporal  decom- 
pression as  the  mechanical  means  of  lessening  this  increased  intracranial 
pressure  and  thereby  lower  the  cortical  irritability,  so  that  the  convulsions 
would  be  less  liable  to  occur — naturally  this  "operation^'  only  bein^^f  advised 
when  the  medical  treatment  had  failed  to  lessen  this  increased  intracranial 
pressure.  The  patient,  however,  considered  the  risk  of  the  operation  too 
great  and  refused ;  he  was,  therefore,  put  upon  a  strict  medical  treatment 
in  the  hope  that  the  condition  could  be  benefited. 

Examination  (April  18,  1917 — 73  months  after  injury). — By  the  vigor- 
ous use  of  triple  bromides  and  luminal,  patient  has  been  able  to  control  the 
convulsions  so  that  they  occur  onl}^  once  every  2  or  3  months ;  he  has,  how- 
ever, noticeably  deteriorated  both  mentally  and  emotionally,  and  although 
he  is  able  to  work,  yet  (as  his  brother  states)  his  employers  merely  'Holer- 
ate''  him  in  the  office  and  he  is  given  no  responsibility.  The  physical  exam- 
ination is  practically  the  same  as  at  the  examination  25  months  ago — the 
signs  of  an  increased  intracranial  pressure  being  still  present. 

Treatment. — After  this  long  period  of  convulsive  seizures  it  is  exceed- 
ingly doubtful  whether  any  treatment — operative  or  otherwise — could  result 
in  a  **cure"  of  this  patient;  that  is,  the  irritability  of  the  cortex  had  prob- 
ably reached  such  a  degree  from  the  prolonged  increase  of  the  intracranial 
pressure  and  the  other  irritating  factors  as  a  result  of  so  many  preceding 
convulsions,  that  the  formation  of  the  so-called  epileptic  ''habit''  is  per- 
manently established.  Relatives  desired  the  operation  now  but  the  patient 
obstinately  refused  "to  have  my  head  cut." 

La^i  Report  (October  2,  1918 — 91  months  after  injury). — In  a  letter, 
brother  states  that  the  patient  is  in  practically  the  same  condition  as  at  the 
last  examination ;  works,  however,  now  only  2  days  a  week  and  seems  to  be 
losing  confidence  in  himself;  no  loii<rer  complains  of  headache;  only  leaves 
the  house  when  it  is  absolutely  necessary. 

Remarks. — This  gradual  mental  and  emotional  deterioration,  which 
practically  always  follows  convulsive  seizures  persisting  over  a  long  period 
of  time  and  particularly  when  associated  with  an  increased  intracranial 
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pressure,  is  most  pitiful  to  observe ;  tiie  risk  of  a  simple  decompression  opera- 
tion is  so  slight  compared  with  the  almost  certain  eventual  mental  and 
emotional  deterioration  that  the  operation  is,  in  fact,  no  risk  at  all.  Natur- 
ally, the  longer  the  convulsive  seizures  have  persisted  in  the  presence  of  an 
increased  intracranial  pressure,  and  the  more  frequent  and  more  severe  the 
convulsions  have  become,  the  less  hopeful  is  the  prognosis  following  any 
treatraent^operative  or  otherwise — and  for  this  very  reason  an  increased 
intracranial  pressure  complicated  by  convulsive  seizures  should  be  relieved 
as  early  as  possible  in  order  to  facilitate  a  permanent  recovery,  if  it  can 
he  obtained. 

It  would  seem  that  this  patient  will  follow  the  path  of  other  patient> 
similarly  aJTectcd,  in  that  the  mental  and  emotional  deterioration  will 
progress  ofradually — a  little  more  each  year,  until  the  patient  leads  merely 
a  vegetative  existence  so  far  as  his  usefulness  to  the  community  is  cou- 
cerned»  and  then,  as  tiie  convulsions  become  more  frequent^  he  thus  becnmes  a 
greater  and  greater  burtlen  to  his  friends  and  relatives,  and  is  finally  com- 
mitted to  an  asylum  where  he  dies  eventually  in  the  condition  of  statns 
epileptieus  or  from  intercurrent  disease.  Surely  an  early  attempt  to  lessen 
the  increased  intracranial  pressure — if  medical  treatment  has  failed — and 
thus  give  the  patient  a  chaiu^e  of  recovery,  would  clearly  be  indicated,  and 
even  if  in  many  of  the  older  eases  the  ultimate  end-result  is  the  same  and  the 
condition  would  seem  to  have  been  merely  delayed,  yet  in  those  patients 
treated  early  who  do  nuike  an  excellent  recovery,  they  are  thus  spared  this 
later  institutional  life  and  the  effort  is  justified. 

C.  Chronic  1*r\ix  Ixjihies  As^^^ociated  with  a  Depres5?ed  PRAcrrRE  of 
THE  Vatlt  with  I*ersistl\(j  Svmitoms  and  Signs;  Minor  .vnt>  Major 
Epilepsy.     Operation. 

lu  the  trcatnu'nt  of  tliese  scbx^ed  patients  having  old  depressed  fractures 
of  the  skull  and  with  symptoms  and  sijrns  persist ingt,  the  presence  or  not  of 
an  increased  intracranial  pressure  is  of  the  greatest  importance.  If  there 
is  nu  nuH'ked  increase  of  the  intracranial  pressure  present,  then  a  simple 
elevation  or  removal  of  the  depressed  area  of  bone  may  be,  and  frequently  is, 
sufficient  to  secnre  a  irood  result;  if.  however,  there  is  present  a  definite 
increase  of  the  intracranial  pressure,  then  in  selected  patients  a  simple 
sid>tcniporal  decom(UTssion  will  suffice  iind  the  local  depressed  area  of  bone 
need  not  be  rcnujved.  as  it  may  not  in  itself  be  a  sufficient  cause  of  the  cortical 
irritation,  and  especially,  if  it  is  adjacent  to  the  lontritudinal  or  occipital 
sinuses,  its  safe  removal  would  be  a  diffieidt  one  technically;  in  other 
patients  in  the  tn^^sinice  of  a  hi*rh  intracranial  pressure,  it  is  essential  in 
order  to  obtain  an  iiuproTeiuent  at  the  least  risk,  to  perform  a  subtemporal 
deeompressioii  first  and  then  to  elevate  or  remove  the  depressed  area  of 
bone.  In  old  doubtful  eases,  and  especially  of  this  character,  it  is  better 
surgical  judgment  to  perform  a  subtemporal  decompression  first,  and  if  a 
definite  improvement  d^ii^s  not  result  within  a  period  of  weeks,  or,  at 
mouths,  then  to  elevate  or  remove  the  depressed  area  of  bone  which  n 
the  local  cortical  irritant. 

C.  Old  brain  injuries  associated  with  depressed  fractures  of  i) 
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no  operation;  symptoms  and  signs  persisting;  minor  and  major  epilepsy. 
Operation.    Excellent  recovery. 

a.  Removal  of  depressed  area  of  vault  alone— only  mild  signs  of  an 
increased  intracranial  pressure  being  present. 

Case  103. — Old  brain  injury  associated  with  a  depressed  fracture  of 
the  vault  of  the  skull;  s>Tnptoms  and  signs  persisting.  Removal  of  de- 
pressed bone.    Excellent  recovery. 

No.  110. — Charles.  Thirty-eight  yearc.  White.  Married.  Steam-fitter. 
United  States. 

Admitted  March  31,  1914 — 7  months  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  F.  N.  Noble. 

Operation  April  3,  1914.    Removal  of  depressed  area  of  bone. 

Discharged  April  15,  1914 — 12  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.  Seven  months  ago  while  at 
work,  patient  was  struck  upon  the  head  by  a  fire-brick,  falling  a  distance 
of  8  stories ;  loss  of  consciousness  for  several  moments ;  no  bleeding  from  nose, 
mouth  or  ears;  lacerated  wound  over  the  upper  left  occipital  area.  Patient 
was  able  to  walk  to  a  hospital  where  he  remained  4  days  and  was  then  dis- 
charged with  a  sterile  bandajre  over  the  laceration  of  the  scalp ;  he,  however, 
was  obliged  to  return  to  the  hospital  the  same  day  on  account  of  nausea  and 
vomiting.  He  was  again  discharged  at  the  end  of  7  days,  but  since  that  time 
he  has  had  continuous  frontal  headaches,  and  complains  of  being  in  a  sort 
of  ** cloud''  at  times — dazed  and  drowsy;  no  convulsions;  hearing  of  left  ear 
is  more  impaired  since  the  injury.    Unable  to  work. 

Examination  upon  admission  (7  months  after  injury). — Temperature, 
99^;  pulse  78;  respiration,  18;  blood-pressure,  144.  Well-developed  and 
nourished.  Over  the  left  occipital  area  was  a  small  sinus  discharging  a  thin 
purulent  material;  careful  probing  revealed  a  depressed  fracture  of  the 
underlying  vault.  No  motor  or  sensory  impairment.  Pupils  equal  and  react 
normally.  Reflexes — patellar  exaggerated,  right  more  than  left;  no  ankle 
clonus  nor  Babinski ;  abdominal  reflexes  present  and  eciual.  Fundi — retinal 
veins  dilated;  ni^sal  margins  of  both  optic  disks  blurred;  physiological  cups 
of  both  optic  disks  shallow  from  the  new  tissue  formation.  Lumbar  puncture 
— clear  cerebrospinal  fluid  under  slightly  increased  pressure  (approximately 
11  mm.)  ;  Wassermann  test  negative  and  cell  count  was  7  cells  per  c.mm. 
X-ray  (Doctor  A.  J.  Quimby) — ''depressed  fracture  of  left  occipital  bone — 
diameter  about  2  cm. ' ' 

Treatment. — As  the  intracranial  pressure  was  not  markedly  increased, 
merely  a  removal  of  the  depressed  area  of  hone  was  advised,  both  to  stop  the 
infective  process  and  to  prevent  not  only  an  extensive  osteomyelitis  but  also 
a  meningitis  from  resulting,  and  to  lessen  the  danger  of  intradural  compli- 
cations, particularly  convulsive  seizures. 

Operation  (7  months  after  injury) . — Removal  of  depressed  area  of  vault : 
an  S-shaped  incision  through  site  of  old  laceration  of  the  scalp  and  the  dis- 
charging sinus  over  the  left  occipital  bone ;  upon  retracting  the  scalp,  pieces 
of  hair  and  dirt  were  found  buried  deep  in  the  depression  and  undoubtedly 
the  cause  of  the  suppuration.    A  comminuted  depressed  area  of  underbnng 
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Ijone,  the  size  of  a  silver  quarter,  was  exposed  and  the  depressed  fragments 
removed  by  enlarging  the  bony  opening  with  rongeurs  to  a  size  of  a  silver 
half-dollar;  all  neerosed  bone  was  removed.  Mueh  granulation  tissue  upon 
the  underlying  dura  t possibly  due  t^  a  former  extradural  hemorrhage  aud 
infection) ;  diira  itself  not  tense  and  had  not  been  torn,  so  that  naturally  it 
was  not  opened,  both  from  the  great  danger  of  extending  the  infective  process 
and  on  account  of  the  absence  of  intradural  pressure.  Usual  closure  with  3 
drains  of  rubber  tissue  inserted.     Duration,  25  minutes. 

Post -operative  Notes. — Uoeventful  operative  recovery ;  no  signs  of  menin- 
geal irritation  occurred, 

Exanmmtwi)  at  discharge  (12  days  after  operation). — Temperature, 
9SS^ ;  pulse,  80;  respiration,  22  j  blood- pressure,  142.  No  complainti 
except  for  slight  soreness  at  the  site  of  operation;  no  headache.  Wound  has 
healed  per  priinani.  Reflexes— patellar  very  aetive,  right  still  greater  than 
left ;  otherwise  negative.  Fundi — retinal  veins  rather  full  but  less  so  than 
before  operation ;  blurring  of  nasal  margins  of  both  optic  disks  persists. 

Exaniffiation  (June  23,  1914 — 3  months  after  operation  and  10  months 
after  injury) . — No  complaints ;  * ' as  well  as  ever/'  Works  daily.  Operative 
wound  has  healed  perfectly  and  slight  pulsation  palpable.  Reflexes — less 
Active  tlian  before  and  practically  equal.  Fundi— retinal  veins  enlarged 
but  no  definite  blurring  of  nasal  margiuf;  of  either  optic  disk. 

Esamitiatioii  ( December  10,  1916^^0  months  after  injury). — ^No  com- 
plaints; at  work  daily.  Reflexes  active  but  othenvise  negative.  Fundi 
negative.    Operative  wound  is  being  filled  in  with  new  hone  formation. 

Last  Report  (Oelnber  10,  1918—62  mouths  after  in  jury). ^Letter  from 
patient  states  that  he  is  **as  well  as  ever'';  no  headache,  works  daily. 

}x*ftiiijrks,—\\  is  in  depressed  fractures  of  the  vault  that  rontgeoograms 
are  most  imjiortaut  in  the  treatment  of  cranial  injuries;  even  though  care- 
ful palpniinn  ami.  if  tbere  is  an  overlying  laceration  of  the  scalp,  then  careful 
probing,  do  not  reveal  an  underlying  fracture  and.  more  important,  a  de- 
pressed fraetnre,  it  is  then  tbaf  an  X-ray  picture  taken  at  the  appropriate 
iingle  is  of  sncb  vahiaV»le  aid  in  the  treatment  of  cranial  injuries;  for  if 
a  depressed  fracture  of  the  vault  is  present,  then  an  early  elevation  and 
nsually  tJu'  removal  of  tbe  depressed  area  of  bone  is  necessary  to  lessen  the 
danger  of  future  cnmpliciitioiis — particularly  au  irritable  cerebral  cortex 
and  the  resulting  eunvulsive  seizures. 

In  this  patient,  an  early  local  operation  to  remove  the  depressed  area  of 
btinc  wiudd  very  ]>ii«l>ably  have  prevented  the  infective  process  and  thus 
the  patient  would  have  been  spared  the  serious  eoniplication  of  a  resttlting 
ostenuv^"<^li^is  aiul  even  a  metiinuitis  itself.  If  the  dura  had  been  torn  at  the 
time  of  tbe  injury,  it  is  diftieult  to  eoueeive  how  this  patient  could  have 
escaped  the  serious  complication  of  a  racningitis,  and  therefore  an 
operative  lu-necdure  is  almost  obligatory  when  there  is  a  depressed  fi 
of  the  vault  in  the  presence  of  au  overlying  laceration  of  the  sealp 
abseuee  of  marked  si  urns  of  intracranial  pressure  obviated  the  n 
of  perfonninir  a  subtemporal  decompression  first,  although  in  doubt 
it  is  always  the  safer  procedure. 

Cask  104.— Old  brain  injury  associated  with  a  depressed  frac 
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Taiilt  and  with  mild  signs  of  an  increased  intraeranial  pressure;  symptoms 
and  si^s  persisting.    Hemaval  of  bony  depression.     Excellent  recovery. 

No.  190.— Tom,    Twenty-there  years.    White.    Meehanic.    U,  S. 

Admitted  December  13,  1914 — 8  montii^  after  injury.  PDlyclinic  Hos- 
pital.   Referred  by  Doctor  John  A.  Wyeth. 

Operation  December  15,  1914,    Removal  of  depressed  area  of  vault. 

Discharged  December  24,  1914 — 9  days  after  operation. 

FamUy  history  negative. 

Personal  History. — Always  well  and  strong.  While  riding  upon  a  wagon, 
patient  was  jolted  off  and  fell  headlong  into  a  stone  curbing;  imme* 
diate  loss  of  eonscionsness ;  no  bleeding  from  nose,  mouth  or  ears  \  taken  to 

the  Polyclinic  Hospital,  ^r^^^^^^^^^^^^  ^^ ^"^ 

where    he    remained  ^^J^^^^^^^^^^^^^^        ^ 

May  14   (16  days  after  in-  ^^^^^^^^^^^^^"^^ 

jury)  ;  patient  refused  at 
that  time  the  operation  to 
elevate  or  remove  the  de- 
pressed area  of  the  left 
frontal  hone,  so  that  only  the 
laceration  of  the  scalp  over 
the  left  frontal  area  was 
sutured  loosely  after  being 
thoroughly  cleansed.  Tpnu 
his  discharge  from  the  hos- 
pital, patient  had  almost 
daily  headaches;  no  spells 
of  dizziness  or  convulsions. 
Headaches  have  contioued 
during  the  paM  8  months 
associated  with  mild  signs 
of  increased  intracranial 
pressure;  patient  is  not  so 
alert  mentally  as  formerly;  a  d(*fiuite  irritablcness  has  also  appi^ared  duriuj; 
the  past  tw^o  mouths. 

Examhintion  upon  admission  (S  mouths  aftrr  iujury).— Perfectly  healed 
scar  over  left  frontal  region;  palpation  reveals  a  definite  depression  of  the 
underlying  bone.  No  motor  or  sensory  impairments.  Pupils  equal  and 
react  normally.  Heflexes  negative.  Fundi — retinal  veins  ratfier  full ;  nasal 
margins  of  bo(h  optic  disks  and  nasal  halves  of  left  optic  disk  distinctly 
blurred  by  edema.  Lumbar  puncture — <'lear  eerebrospiiud  fluid  under 
slightly  increased  pres.sure  (approximately  11  mm.)  i  Wa.ssermaun  test 
negative  and  cell  count  was  4  per  e.mm.  X-ray  (Doctor  A.  J.  Quimby)  — 
**oval  depression,  2  inches  in  diameter^  of  left  frontal  bone;  no  radiat- 
ing fractures." 

Trentment. — A  local  removal,  or  if  possible,  an  elevation  of  tlie  depressed 
area  of  hone  advisable  to  prevent  future  coniplieations,  particularly  the 
great  danprer  of  convulsive  seizures  later  in  life,  and  iilso  to  Vwer  possibly  the 
very  mild  increased  intracranial  pressure;  if  the  inerertsed  intracranial  pres- 


Ft<t,  t ■?<>.=^Hu(r*  bany  defw't  of  the  left  frontal  hnnp,  due  to 
t[ie  renitnnl  of  nii  F-\t('T]Biv4M{tM<r4-{)Af*i]'  frncturu,  prt>fJufini|f  ron« 
timiinis  heanittrhe  utis'ii  iiileil  with  iiientuE  rfrardaiion  ami  eino- 
tiunul  iaat ability.     ICxrellmt  rta-overy. 
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sure  were  higher,  then  a  subtemporal  decompression  would  be  adirisable 
first,  to  be  followed  by  a  removal  of  the  depressed  area  of  bone.  The 
parents  were  fiiiallv  convineed  of  the  necessity  and  really  the  safety  af  this 
operative  procedtire. 

Operation  (8  months  after  injury). — Removal  of  depressed  area  of  bone: 
curvilinear  incision  of  214  inches  made  over  the  left  frontal  re^on  extending 
to  the  median  line ;  upon  retracting  the  scalp,  the  underlying  depression  was 
ascertained  and  a  small  trephine  opening  made  at  the  outer  portion  of  the 

depressed  area;  an  attempt  to  elevate 
the  depressed  bone  was  not  suecessfol, 
so  that  the  bone  itself  was  entirely  ron- 
^eored  away  even  beyond  the  longitu- 
dinal sinus  in  the  midline  over  which  it 
extended ;  no  complications.  Underly- 
ing: dura  now  became  convex;  it  was  not 
markedly  tense  and  not  torn  and  natur- 
ally- no  opening  was  made.  Usual  clos- 
ure with  2  drains  of  rubber  tissue 
inserted.    Duration,  30  minutes. 

Post -opf  rat  ive  Xofes^—VueventtxH 
operative  rceover\%  so  that  patient  was 
discharged  J)  days  after  operation;  inci- 
sion healed  per  primam.  X-ray  picture 
discloses  the  bony  defeet  of  the  left 
frontal  area  (Fig.  130). 

Ejrtifiuvatimi  (April  10,  1916 — 16 
months  after  operation ) . — ^No  com- 
jilaints;  works  daily;  stands  well  in  his 
riass  in  eveniuir  school.  Reflexes  nega- 
tive. Fundi  negative.  Operative  area 
slightly  depressed  and  pulsates  nor^ 
mally  (Fig.  131). 

Last  rraminaihn  (No^'ember  6,  1918 
— 55  mouths  after  injury  nml  47  months  after  operation). — No  complaints; 
works  iiciily  and  is  cntisidei  cil  a  com |>e tent  meclianic.  Operative  area  sli^tly 
depressed  and  xhv  edtres  are  bein^  filletl  in  with  new  bone  formation;  only 
sliLdii  pulstition  iialpabl«\    ReHexes  uesrative.     Fundi  negative. 

llfttifirks,—  h  is  pnssible  that  this  patient,  even  if  no  operation  had  been 
performed,  mi^dii  never  have  experienced  any  ill-effects  from  this  bony 
depression  father  than  possibly  sli«rht  headaches:  but  when  we  consider  the 
frequency  of  comidsive  seizures  oceiirrin^r  in  adults  lonsr  after  the  cranial 
injury  prodttcinL'  the  bony  depression  in  youth,  and  then  the  doubtful 
prognosis  in  th^*'^e  patient'^,  ^ven  with  an  operation,  there  is  no  question 
as  to  the  advisability  of  elevating  and  removing  all  depressed  fractures  of 
the  vault  for  fear  of  future  complications:  once  the  convulsions  do  occur, 
then  the  patient  can  never  be  assured  that  they  will  cease  upon  the  removal 
of  th"  irritntive  eause.  It  is,  therefore,  eommmily  acknowled^tKi  that 
d*>fir*^*i^p<1  frac'tnrps  of  the  vault  shnnl*!  be  elevated  or  removed;  the  dans 


Fj*i.  I'll  — Siitetpfk  months  after  i\te  r«- 
movjil  fjf  a  lurir*'  ile-pr*-*****!  an-ui  of  ih<?  Mt 
fri}>ntJil  hunt,  rausmip  dfftinite  tyniptorrir  and 
siena.    EirelleDt  recover>'  «)^ith  no  coniplarnt^ 
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of  the  operation  itself  is  slight  and  as  the  dura  need  not  be  opened  in  the 
vast  majority  of  these  patients,  the  operation  can  scarcely  be  considered 
a  major  operation — in  fact,  it  is  not. 

It  is  rarely  possible  to  elevate  the  depressed  area  of  bone,  unless  in  chil- 
dren and  shortly  after  the  injury ;  in  adults  and  in  children  after  a  period 
of  several  weeks,  the  depressed  bone  becomes  so  firmly  ** fixed"  and  anky- 
losed  in  its  depressed  position,  that  to  elevate  it  forcibly  would  in  most 
patients  be  a  dangerous  procedure  and  far  more  diflBcult  than  to  remove  it ; 
the  resulting  deformity  is  usually  slight,  being  in  most  patients  within  the 
hair-line,  and  even  if  it  does  cause  a  noticeable  depression,  yet  that  phase 
of  the  condition  cannot  be  considered  an  important  factor ;  the  use  of  silver 
or  bone  plates  subcutaneously  is  to  be  most  strongly  condemned — merely 
the  insertion  of  possible  complications. 

b.  Decompression  alone — there  being  present  defiiiite  signs  of  an  in- 
creased intracranial  pressure. 

Case  105. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  skull  and  with  definite  signs  of  an  increased  intracranial  pressure ; 
convulsive  seizures  and  hemiplegia.  Right  subtemporal  decompression. 
Improvement. 

No.  090. — Margaret.    Twenty-two  years.    White.    Single.    Maid.    U.  S. 

Admitted  December  1,  1913 — 6  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  L.  B.  Rogers. 

Operation  December  2,  1913.     Right  subtemporal  decompression. 

Discharged  December  10,  1913 — 8  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.  Six  years  ago  while  walk- 
ing along  the  pavement,  patient  was  struck  over  the  left  parietal  area  of 
the  head  by  a  stone-tile  weighing  25  pounds  and  falling  from  a  height  of  4 
stories;  immediate  loss  of  consciousness;  taken  to  Bellevue  Hospital.  Forty- 
eight  hours  later,  when  patient  became  conscious,  it  was  ascertained  that 
the  right  side  of  body  was  paralyzed,  associated  with  an  incomplete  motor 
aphasia;  laceration  of  the  scalp  over  the  left  parietal  area  was  merely 
sutured.  Two  months  after  the  injury,  the  depressed  area  of  left  parietal 
bone  was  elevated  and  within  ton  days  there  was  a  marked  improvement 
of  the  right  hemiplegia  and  speech  impairment.  Three  years  after  injury 
(3  years  ago),  patient  began  having  Jacksonian  convulsions  limited  to  the 
right  arm,  right  leg  and  also  slightly  to  the  right  side  of  face,  but  no  loss 
of  consciousness  occurred :  these  convulsive  seizures  occurred  once  each 
night  and  at  the  end  of  3  months,  patient  was  again  operated  upon  in 
Bellevue  Hospital  and  the  former  depressed  area  of  the  left  parietal 
bone  was  removed;  dura,  however,  was  not  opened;  after  this  opera- 
tion, the  speech  improved  still  more  but  the  paralysis  of  the  right  side  of 
body  remained  practically  the  same  with  no  improvement  of  the  convulsive 
seizures.  During  the  past  2  years,  she  has  complained  more  and  more  of 
continuous  headaches,  almost  daily  convulsions  beginning  in  the  right  arm 
and  then  becoming  general  with  loss  of  consciousness  and  of  sphincteric 
control,  a  definite  impairment  of  \'ision  and  increasing  drowsiness  so  that 
the  patient-  is  no  longer  able  to  work. 
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Uniminnlifm  n\mu  admifwion  (6  years  after  injnrj-), — Temperatnre, 
9K.fi  \  piiU%  84;  rf^Hpimtion,  20;  blood-pressure,  134.  WelWeveloped"  aod 
nu\mH\m\,  M^'iitaJ  n^tardation  and  unstable  emotioimlly.  0%*er  left  parietal 
urea  wim  an  irn-t^iilar  bony  df*f'^ct  not  larger  possibly  than  a  silver  dollar;  bo 
\\%i\mi\un  pnlj>abl*r.  Ili^'ht  Kpastir*  paralysis;  right  heel  does  not  touch  the 
tfroutMl;  110  Kt'fiHr;ry  inipainBf!nt,  Hearing  negative.  Mentality  definitely 
('londed  arirl  I  In*  [jiilifnl  is  eniotionally  dulled.  Pupils  equal  and  react  nor- 
frmlly,  ItclIexeK  paft'Ilar  verj*  mueh  exanrgerated,  rijjht  much  more  active 
than  left;  riKhi  ankle  clonus  and  right  Babinski;  abdomioal  reflexes  de- 
prrHM'd,  Kiindi — retinal  veins  dilated;  both  optic  disks  rather  whitish  with 
irrejfular   m\\\   nhallow   phymologiea!   cups;   nasal   margins   blurred;   both 

retina^  suffused  and  cotn- 
gested  throuiLrhout,  having  a 
reddish  *  *  pepper-pot ' '  ap- 
pears nee.  Lutnhar  puncture 
— elear  cerebrospinal  fluid 
under  a  definite  increase  of 
pressure  (approximately  1*5 
wwnA  :  Wassertnann  test  neg- 
ative and  cell  count  was  5 
tells  per  c.mm.  X-ray  (Doe- 
tor  A.  J.  Quimhy)— ''irreg- 
ular iKiuy  defect  of  almost  2 
inches  in  size  over  upper 
left  parietal  area;  new  hone 
formation  at  periphery" 
{  FiiT.  1*^2  K  Definite  speech 
impairment  easily  elieited 
by  the  usual  spe^eh  tette  - 
not  a  true  motor  aphiwa  %«l 
:i  parmpltam  oi  nuld  degite* 
Trmitmemi.—Fnm  tfct 
fact  that  ther^  wi^  stfll 
present 
ioereitscd 
»ur^  an\l  thus  nk  %tetinite  anniuic  can^  for  the  headadie  mmd  Ike  i 
ftnottonal  tunKiirnit^nti^  it  vi-as  cmisiJer^i  advisable  t© 
{MMC^l  dA^uupr\'^vnl  ti»  Ic^^^'u  this  inenpased  inlTMTUud 
th\^M\v  Kn\^r  thi*  i>*rtW3il  JrritaVdity  so  that  the  eottTmlme  j 
tlivtv>cis^\t  in  uumHr  ainl  s^writy :  <iai  ac^count  of  the  < 
iutrti^'muUl  i^Tv^urv^.  it  na:^  th^nt^dit  Wtter  surgical  jil|iiii  la piillw  • 
n^rh;  :«^ulvcvm|v^r;il  iie\x^c»pre$$ii«ii  rather  tkan  a  left 
|HVeQs.\>^i  t\Mr  f^tir  of  dauuufin^  the  ntoxor  spmtfch  art*  •£ 
«%^v\  ,|>at>eui  Wixji^  ri^t-haihied  ;  a$  v» 
Mif  thts  n-r^  '  >  ottU  h^Te  beim 
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the  general  intracranial  pressure  and  also  deereased  the  pressure  directly 
over  the  atfeeted  area  of  the  left  cerebral  cortex  nuieh  more  efficiently. 

Operation  (6  years  after  injury). — Right  subtemporal  decompression: 
usual  vertieal  incision,  bone  removed  and  no  complieations.  Dura  very  tense 
and  upon  incising  it,  clear  cerebrospinal  fluid  spurted  a  distance  of  I/2  inch — 
revealing  a  very  **\vet/'  edematous  cortex  under  pressure;  upon  enlarging 
the  ciural  opening,  much  cerebrospinal  fluid  escaped  and  thus  the  intradural 
pressure  was  quickly  lessened  and  a  rupture  of  tiie  cerebral  cortex  was 
avoidetlj  at  the  end  of  the  operation,  the  brain  receded  and  pulsated  nor- 
iiialiy.  Dura  was  %ery  vascular  with  many  newly-formed  vessels  throughout 
so  that  it  oozed  freely.  Arachnoid  was  verj^  cystic  with  much  induration 
about  the  vessels  in  the  sulci »  Usiuil  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration,  50  minutes. 

Post -operative  Notes, — ^Uneventful  operative  recovery;  incision  healed 
perfectly  and  patient  was  discharged  8  days  after  operation — no  convul- 
sions having  occurred, 

Exatiihiafion  (June  4,  1914 — 6  months  after  operation).— No  convuU 
sions  have  occurred;  occasional  headache,  however,  and  '* heaviness ' ^  in 
the  head  upon  stooping;  patient  says  she  can  see  better^ — '"no  longer  a 
elnud  present."  Decompression  area  bulges  slightly  beyond  flush  of  scalp  j 
ijormal  pulsation  visible,  Spasticity  of  right  arm  and  leg  less  marked  than 
before  operation ;  right  ankle  clonus  and  Babinski  persist.  Fundi — tho 
signs  of  secondary  optic  atrophy  are  preseiit  as  before  operation,  but  the 
blurring  along  the  nasal  margins  and  the  dilatation  of  the  retinal  vessels 
have  disappeared. 

Ejramumtwn  (October  20,  ID  16—33  months  after  operation).— Patient 
had  her  first  convulsion  10  months  after  the  operation ;  since  then,  she  baa 
had  one  convulsion  about  every  3  months.  Patient  no  longer  complains 
of  headaches,  however,  and  is  ai>le  to  work;  impairment  of  speech  has  les- 
sened and,  with  the  exception  of  the  convulsions,  patietit  has  improved 
in  every  way*  Decompression  area  flush  with  the  surrounding  scalp  and 
pulsates  normally. 

Last  Report  (November  2,  1918 — 59  months  after  operation). — Sigter 
^\Tites  that  patient  has  a  general  convulsion  every  2  to  3  months,  but  that 
'*they  no  longer  upset  her  because  she  can  get  right  up  and  work  after- 
ward/' Paralysis  of  right  arm  and  leg  better  than  before  the  operation; 
speech  also  definitely'  improved;  only  necasionat  headaches. 

Remarks. — The  fact  that  the  eouvnlsive  seizures  have  returned  and  even 
though  they  are  less  frequent  and  possibly  less  severe  than  before  the 
operation,  yet  the  fact  that  they  have  returned  in  spite  of  the  lessened 
cortical  irritability  merely  means,  I  fear,  that  the  end  result  of  frequent 
convulsioiLS  and  eventually  epileptic  dementia  have  fmly  been  delayed ; 
this  was  to  have  been  expected  when  we  consider  that  this  patient  had  had 
eon\qilsions  following  a  depressed  fracture  of  the  skull  for  a  period  of  3 
years  before  the  decompression  operation,  and  that  they  had  been  so  fre- 
quent as  to  occur  daily ;  the  presence  also  of  a  right  hemiplegia  indicating 
a  definite  damage  to  the  underlying  left  hemisphere  would  tend  ti>  confirm 
the  presence  of  a  definite  organic  damage  to  the  left  cerebral  cortex  itself 
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and  therefore  there  was  present  in  tliis  patient  a  loeal  souree  of  corli<!al 
irritation,  so  that  even  after  the  increased  iatraenmial  pressure  had  been 
relieved,  there  would  still  be  a  definite  cause  for  convnlsive  seizures  to  oo^ur. 
It  would  have  been  better  surreal  judgment  to  have  performed  a  left  sub- 
temporal decompression  and  exploration  first,  and  if  the  Imml  cortical  irrita- 
tion could  have  been  removed,  to  have  done  so,  and  thus  this  patient  would 
have  been  given  a  still  greater  chance  of  ultimate  recovery.  Even  if  the  e^jn- 
dition  of  this  patient  was  to  be  benefited  only  for  a  period  of  several  years, 
yet  the  operation  was  justified  both  from  the  patient's  standpoint,  the 
relatives'  and  the  community's — even  in  the  economic   factor   alone.' 

Case  106.— Old  severe  brain  injury  associated  with  a  depressjed  fracture 
of  the  vault  and  with  siprns  of  an  increased  intracranial  pressure ;  mild  left 
hemiplegia  with  later  convulsive  seizures.  Right  subtemporal  decompres- 
sion.   Improvement. 

No.  482.— Lizzie.    Twenty-two  years.    White,    Single.    Operator.    U.  S, 
Admitted  ,]anuary  2,  1916—17  years  after  injurj\    Polyclinic  Hospital. 
Referred  by  DiH'tor  W.  B.  Pritchard. 

Operation  January  10.  I?tl6.    Right  subtemporal  decompression. 
Discharged  January  21,  1916 — 11  days  after  operation. 
Familtf  hisfortf  nej^ative. 

Pfrsoual  HiHfori!. — \X\wn  patieut  was  5  years  of  age  (17  years  ago) 
she  fell  from  a  seeoud  stovy  wiutiow,  striking  her  head  upon  the  ground 
immediate  loss  of  eonseiousuess  and  paralysis  of  entire  left  side  of  bo<lv 
she  remained  iu  a  hospital  for  6  weeks  and  at  discharge  the  left  arm  and 
left  leg  were  still  definitely  weak.  Gradual  improvement  occurred,  however. 
aud  the  patient  was  t'tinsidered  a  normal  child  except  for  a  slight  weakness 
and  awkwardness  of  the  left  arm  and  left  leg.  Five  years  ago,  a  dull  aching 
pain  be^^an  in  both  the  left  arm  and  left  leg,  and  one  month  later,  fronted 
and  occipital  headaches  occurred  almost  daily  and  have  continoed  with 
increasing  severity  luid  frec|iicney  up  to  the  present  time,  so  that  she  has  been 
nnable  to  work  during  tlie  past  year;  during  the  past  12  months  she  has  had 
7  general  convulsive  seizures  with  loss  of  consciousness. 

Ej'aininaiiot}  upon  aflmis.,ion  (17  years  after  injury).— Temperature, 
98.6^  :  pulse,  80:  respiration,  22:  blood-pressure,  128.  Well-developed  and 
nourished.  Over  the  right  parietal  area  is  a  slight  irregular  bon^'  depression 
cxlcnding  downward  below  the  attachment  of  the  right  temporal  muscle 
to  tlie  parietal  crest.  Slight  weakness  of  both  the  left  arm  and  left  leg, 
as  demonstrated  by  the  hand-grip  and  hy  testing  the  strength  of  each  leg; 
left  leg  quickly  becomes  tired  after  walking  several  blocks  or  after  standing 
a  ft^w  minutes.  No  sensory  impairment.  Hearing  negative.  Mentality — 
definite  retardation  and  emotionally  unstable — very  irritable  and  ''loses  her 
temper"  upon  the  slightest  lU'Ovocation.  Pupils  equal  and  react  norma 
Reflexes  I  patellar^ — left  greater  than  ritrht;  exhaustible  left  ankle  elo  I 
ami  absence  of  left  plantar  reflex  with  a  teudeucy  to  a  left  Babins  ' 
abdominal  reflexes — ^left  difficult  to  elicit.  Fundi — retinal  veiiLS  sligl 
enlarged  ;  lower  nasal  quadrants  of  both  optic  disks  indistinct  and  I 
nasal  margins  slightly  blurred  and  irregular  from  new  tissue  formal 
right  physiological  cup  shallow.     Lumbar  puncture — clear  cereb 
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fluid  tinder  increased  pressure  (20  mm.) ;  Wassermann  test  negative  and 
cell  count  was  5  cells  per  c.mm.  X-ray  (Doctor  W.  H.  Stewart) — ** definite 
periostitis  over  right  parietal  bone,  which  was  slightly  depressed  for  an  area 
of  almost  3  inches  in  diameter,  extending  down  to  the  right  squamous  bone." 

Treatment. — The  definite  signs  of  an  increased  intracranial  pressure  as 
revealed  both  by  the  ophthalmoscope  and  by  the  lumbar  puncture,  the 
presence  of  a  distinct  bony  depression  of  the  right  vault  associated  with  a 
weakness  of  the  left  arm  and  left  leg,  and  the  history  of  persistent  headaches 
and  of  their  increasing  severity  and,  during  the  past  year,  of  several 
epileptiform  seizures  in  spite  of  the  routine  medical  treatment,  it  was  there- 
fore considered  advisable  to  perform  a  right  subtemporal  decompression 
in  the  hope  that  a  lessening  of  this  increased  intracranial  pressure  would 
cause  a  definite  improvement — even  though  the  injury  had  been  of  such 
long  duration. 

Operation  (17  years  after  injury). — Right  aubtemporal  decompression: 
usual  vertical  incision,  bone  removed  and  no  complications;  the  temporal 
muscle,  however,  contained  a  large  amount  of  connective  tissue,  due  undoubt- 
edly to  a  former  hemorrhage  in  its  fibres ;  the  bone  at  the  upper  portion  of  the 
opening  was  thickened  and  vascular,  as  though  a  fracture  had  been  present 
in  this  area.  Dura  rather  whitish  and  tense,  and  upon  incising  it  clear 
cerebrospinal  fluid  spurted  a  distance  of  one-half  inch,  and  upon  enlarging 
the  dural  opening  a  large  amount  of  cerebrospinal  fluid  escaped,  allowing  the 
underlying  bulging  cortex  to  recede  and  pulsate  normally.  Cortex  very 
**  wet"  and  edematous,  with  a  w^hitish  induration  along  the  vessels  in  the  sulci 
— the  evidence  of  a  former  subarachnoid  hemorrhage ;  no  gross  lesion  of  the 
brain  ascertained,  and  as  the  depressed  area  of  bone  above  was  very  slight, 
it  was  decided  not  to  remove  it  in  the  belief  that  a  simple  decompression 
would  sufBce.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Dura- 
tion, 45  minutes. 

Post-operative  Notes. — The  operative  recovery  w^as  uneventful;  within 
3  days  after  operation,  the  headaches  lessened  and  at  the  time  of  discharge — 
11  days  after  operation — no  convulsions  had  occurred ;  the  incision  healed 
per  primam. 

Examination  (April  10,  1917 — 15  months  after  operation). — Patient  has 
improved  in  every  w^ay  so  that  she  has  been  able  to  work  during  the  past 
6  months;  only  an  occasional  headache  and  but  3  convulsions  since  the 
operation — the  last  one  being  4  months  ago  and  of  a  ver}'  light  character, 
hardly  more  than  that  of  petit  mal.  Decompression  area  slightly  de- 
pressed and  pulsates  normally.  Definite  improvement  of  use  and  strength. 
of  left  arm  and  left  leg.  Reflexes — patellar  increased,  left  more  than  right; 
no  ankle  clonus  and  distinct  plantar  flexion  (normal)  ;  abdominal  reflexes 
present  and  equal.  Fundi — retinal  veins  of  normal  size ;  no  definite  blur- 
ring of  nasal  margins  of  optic  disks  but  the  presence  of  the  new  tissue 
formation  naturally  persists.  Rontgenogram  reveals  the  decompression 
opening  with  three  silver  clips  in  situ  (Fig.  1^3). 

Last  Report  (August  21,  1918 — 31  months  after  operation). — Patient 
writes  that  she  is  in  good  health,  works  daily,  and  has  no  complaints  other 
than  a  dull  headache  about  oneo  a  mouth,  and  particularly  at  the  time  of 
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her  menstrimtion ;  ImK  only  had  one  ''light  spelF*  during  the  past 
ijioiithis;  to  her  friends,  her  left  arm  and  left  ley:  are  the  same  as  her  mU 
arm  and  right  leg  in  that  her  gait  is  normal,  although  patient  %uyn  hersdi, 
^  I  know  there  is  a  differenee  between  them/* 

lietfmrh's.^ThQ  fav(»ral)Ie  factor  in  this  ease  is  that,  although  the  emuril, 
injury  was  of  many  years*  duration,  yet  the  coovuLsive  seizures  did 
occur  until  oue  year  before  the  operation^that  is,  IG  years  iifter  the  iujui; 
and  at  the  time  of  the  operation  only  7  eonvukions  had  been  observed; 
prognosis,  therefore,  for  this  patient  in  more  hopeful  and  a  complete  recof 
ery  from  the  convulsive  seizures  may  be  obtained,  it  would  appear  that  thei 
convulsions  had  been  due  to  the  increased  intracranial  pressure  of  a  chron 
enrebral  edema  whieh  aggravated  the  eorlieul  irritation  due  to  the  forme 

Huba  raeh  Tioid       hem  orrJiia^ 
and,    therefore,    by    siniplj 
1  e  s  s  e  n  i  n  g  this  incT«a 
intraerauial    pressure   by 
subtemporal    det'omprpssioii,| 
a  niark«'d  improvement  wa 
obtainable.      The    bony  de- 
]>re.ssion  of  the  vatdt  was  < 
siieh  a  slight  extent  that  m\ 
ipsolateral       <leeompresj*ioa 
was   alone   neef'ssarj'.     Thei 
definite  im[}n)vement  of  thrl 
left  hemiplrgia  and  theeflrlyi 
cassation    of   the    lieudncbt'ej 
are  most  impre<?«ive.    It  wiUl 
be    ^eeessar>^     however,   to  ^ 
wait  for  a  period  of  at  least 
5  years  bc^fore  e,stiniatingtlu 
pennauent     benefit    of 
fiperation. 

It  is  difficult  to  explain 
the    mild    left    hemipleja 
unless  we  eonsider  it  as  having  been  due  originally  to  a  film  of  supraeortiei 
hemorrhage  following  the  cranial  injury  aasoeiated  with  a  depressed  fraetuB 
of  the  overlying  vault;  as  this  subdural  and  subaraelujoid  blood  was  gradl 
ally  absorbed  iry  natural  means,  the  left  heiniplecria  improved  until  only  tt 
mild  signs  of  it  remained ;  as  the  result  of  tlu*  tlepressed  fracture  of  the  bon 
overlying  tile  rigbt  eL:rel»ral  m<»tor  cortex  and  I  he  persistence  of  a  ehroui 
cerebral  edenm,  especially  of  this  same  area  of  the  brain,  the  signs  of  a  mil 
left  hemiparesis  could  still,  years  later,  be  elicited  by  sp^eial  tests,  so  that  : 
mere  right  subtemporal  deeompression  was  sufficient  in  itself  to  obtain 
markerl  improvement.    Naturally,  if  there  had  been  a  lesion  of  this  eerehra 
cortex  sufficient  to  destroy  and  impair  permanently  the  cortical  nerve  cell 
then  it  would  have  been  impossible  for  an  improvement  of  marked  degree  ■ 
oeeur  in  that  the  cortical  nerve  cells  do  not  regenerate ;  fortunately,  howevc 
in  the  majority  of  patients  the  intracranial  lesion  following  brain  injuri€ 


Fin.  133, — Oval  bony  dijfwt  of  right  aubtcniporal  cleccim|jre»- 
ftiioii  in  a  patitint  havinK  un  turreaiie<l  intrarniiiinl  preaijurci  with 
pcraistioK  ey mptunts  iiikJ  aiiniia  ft tllowinK  a  cranial  inj  ury .  Miu-ked 
impravcmcnL  Three  mlver  clipe  upita  the  fuenijugeal  veaaeli 
can  be  seen  iti  th«  bony  deit^t. 
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is  usually  one  of  compression  from  hemorrhage  and  edema  to  the  degree 
only  of  functional  impairment,  and  not  a  destruction  or  impairment  of 
permanent  character. 

Case  107. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  left  parietal  area  of  the  vault  and  with  signs  of  an  increased  intra- 
cranial pressure ;  right  hemiplegia  and  spells  of  petit  mal.  Left  subtemporal 
decompression.    Improvement. 

No.  24. — Hilda.  Twenty-one  years.   White.   Single.  Clerk.   Germany. 

Admitted  February  4,  1915 — 19  years  after  injury.  Hospital  for  the 
Ruptured  and  Crippled.     Referred  by  Doctor  Virgil  P.  Gibney. 

Operation  March  26,  1915.    Left  subtemporal  decompression. 

Discharged  April  19,  1915 — 24  days  after  operation. 

Family  history  negative. 

Personal  History. — Third  child,  9  months'  pregnancy,  normal  labor 
with  no  instruments  being  used ;  apparently  a  normal  child  until  the  cranial 
injury.  When  patient  was  18  months  of  age  (19  years  ago),  she  fell  from 
a  third-story  window,  striking  upon  the  left  side  of  her  head;  immediate 
paralysis  of  entire  right  side  of  body;  remained  unconscious  for  6  days 
with  profuse  bleeding  and  discharge  of  cerebrospinal  fluid  from  the  left 
ear;  gradually  recovered  so  that  the  patient  apparently  developed  normally, 
both  mentally  and  physically,  wnth  the  exception  of  a  slight  stiffness  and 
weakness  of  the  right  arm  and  right  leg ;  no  convulsions  at  any  time.  Patient 
left  school  at  the  age  of  14  years  and  was  able  to  work  as  a  clerk,  always 
using  the  left  aim  in  preference  to  the  right  arm  (both  parents,  however,  and 
her  brothers  and  sisters  were  all  right-handed).  Six  months  ago,  patient 
noticed  that  her  occasional  headaches  were  increasing  in  frequency  and 
severity;  and  at  the  same  time  the  right  hand  became  weaker  and  the  right 
leg  felt  **heav>'  and  stiff,''  so  that  a  definite  lameness  of  the  right  leg 
appeared.  Three  months  ago,  she  became  aware  of  a  slight  weakness 
of  the  left  hand  and  left  arm  so  that  her  penmanship  became  more  and  more 
difficult;  it  was  then  that  her  first  *' fainting  speir*  occurred  while  the 
patient  was  eating — loss  of  consciousness  of  not  more  than  10  seconds'  dura- 
tion, but  sufficient  to  be  observed  by  the  other  members  of  the  family.  Since 
this  time  and  during  the  past  3  months,  she  has  had  several  lapses  of 
consciousness  {petit  mal  attacks),  the  headaches  have  increased  while  the 
stiffness  and  weakness  of  the  anns  and  legs  have  become  more  and  more 
marked  until  she  came  to  the  hospital  for  treatment. 

:  Examination  upon  admission  (19  years  after  injury). — Temperature, 
98.6°;  pulse,  84;  respiration,  24;  blood-pressure,  130.  Well-developed  and 
nourished.  Over  the  left  parietal  bone  is  a  depressed  area  of  almost 
3  inches  in  diameter  as  ascertained  by  palpation.  ^Marked  right  spastic 
hemiplegia,  right  arm  being  affected  more  than  the  ricrht  leg ;  only  slight  right 
facial  weakness — elicited  by  special  tests  alone.  No  sensory  impairment. 
Hearing  of  left  ear  not  so  acute  as  that  of  right  ear ;  air  conduction,  however, 
is  greater  than  bone  conduction  In  both  ears.  Mentally — slight  retardation 
and  loss  of  initiative ;  emotionally  of  the  depressed  type,  sluggish  and 
** happy  go  lucky"  (as  her  sister  expressed  it)  ;  since  the  onset  of  the  attacks 
of  momentary  losses  of  consciousness  (spells  of  petit  mat),  patient  has  been 
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riglit  difficult 
of  both  optic  disks 
rather  irregnlir 
cerebrospinal  fluid 
M  m^)  ;  Waiw^iiimnn  test  nega- 
X-iay — ^*€Pffr  the  left  p»arietal  area  of 
vitk  a  dwrtinci  depression  of  about 
2^2  ™dies  in  diameter  and 
extending-  down   to  the  left 
parietal  crest''  (Fig.  134). 
Treatment, — The      pres. 
ence  of  the  sigrns  of  an  in- 
creased intracranial  pressore 
associated    with     a    definite 
Ti^hi  hemiplegia    which  lias 
l>ecome  worse  even  with  com- 
petent   medical     treatment, 
during  the  past  6  months 
since    the    onset     of    severe 
headaches  and  spells  of  petit 
mat,  made  a  left  decompres- 
sion operation  advisable  even 
at  this  late  date    following 
the   original   brain    injury; 
naturally,    it     would    seem 
that    an    operation    should 
have  been  performed  at  the 
time  of  the  injury  ratln^r  thuri  at  this  late  date. 

Ope  ration  (10  years  inter  injury),^ — Left  subtemporal  deeompreasion: 
U!^ual  vertical  incisitjn,  bone  reuu^cd  ju^d  jj^j  complications;  bone  was  mi- 
usually  tiiick,  ahnrtst  one  em.,  and  very  viisi-ular.  Dura  thiekcued,  whitish 
and  under  high  tension;  up*^*!^  iiieisinp:  it,  a  small  amount  of  cerebrospinal 
fluid  escaped,  and  upon  enlar|,nnjjj  dural  opening,  the  underlying  cortex 
a|>peared  ahiiost  liki^  liver  lis^^n^'^  m  tluit  it  was  tilled  with  multiple  punctate 
hi'mnrrhages  and  liaving  a  aupr'acortical  bluish  cystic  formation  (it  would 
seem  that  this  euuilitinu  was  of  shorter  duration  than  our  history  would  i" 
eate— 11)  years  since  the  enuiial  iujiiryK  SuiBcient  cerebrospinal 
t^scaped,  t<v^^*ther  with  the  cvaeualion  of  the  straw-colored  fluid  oi 
Itluish  svdtiirarhuoid  eysts,  to  permit  the  cortex  to  bulge  less  tenselv  ai 
pulsate  nonnally  at  the  cud  of  the  operation.  Usual  closure  with  2  d 
of  rtdiher  U^mxo  inserted.    Duratimi.  ,"iO  minutes. 

Vost  optfiiiivi  Sotcs, — rneventful  o^H^rative  recovery ;  spasticitr ol « 
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ai*m  lessened  within  one  week  following  operation  and  even  on  the  fc 
daj'  post-operative,  patient  was  able  to  extend  the  fingers  of  right 
**more  than  ever  in  my  life'^j  incision  healed  per  pritnam. 

Ej-amiftation  at  discharge  (24  day^  after  operation). — Tempera 
98,8'^  ;  pulse,  76 ;  respiration,  22  ;  blood-pressure,  132.  No  headache  am 
*'hea\*3'  feeling"  in  the  head  has  almost  ejitirely  disappeared.  Mil 
improvement  of  the  spasticity  of  the  right  arm  and  the  right  leg.  No  s 
of  petit  mat  tyjye  since  operation.  Decompression  area  flush  with  the 
rounding  scalp.  Reflexes — ^patellar  exaggerated,  right  more  thau 
inexliaustible  right  ankle  clonus  and  riirht  liahinski  still  pi*rsist ;  ah 
inal  reflexes — right  \em  active  than  left.  Fundi — ^retiiial  veins  enlai 
uasal  margins  more  distinct  than  before  operation,  though  the  uewly  fo 
tissue  about  the  optic  margins  naturally  is  preseut. 

Exattiinafion  (January  10,  1017^ — 23  months  after  operation  and  21 ; 
after  injury). — Patient  has  made  a  marked  improvement:  right  hemij] 
lias  lessened  thoiij^^h  it  is  still  pres*Mit ;  an  occasional  dull  headache  ^ 
the  spells  of  prtit  mal  have  only  occurred  9  times  during  the  past  2  y 
She  is  able  to  work  daily  and  is  now  using  licr  right  hand  to  per 
simple  acts;  she  has  more  *' ambition'*  according  to  sister.  Dccom 
sion  area  slightly  depressed.  Reflexes — ]iatcllar  exaggerated,  right 
than  left;  iuexhaustible  right  ankle  clonus  aud  right  Babiuski:  ah 
inal  reflexes— right  less  active  thau  left.  Fundi— retina!  veins  sli] 
enlarged  ;  nasal  margius,  however,  of  both  optie  disks  distinct  though  ir 
lar  from  newly  formed  tissue. 

Last  Report    (October  10,  1918 — 4*1  mouths  after  operation). — f 
\\Tites  that  patient  is  now  living  out  West  and  that  her  condition  ha 
improved  since  last  examination  one  year  ago;  she   had,  however, 
'^  spells  of  petit  mal  during  the  past  year  and  was  ** sufficiently  well'' 
married  2  months  ago.     She  no  louger  coraplains  of  headaches  and  *\* 
to  be  enjoying  life.*' 

/?p mffrAs.— The  pathologj^  as  re%Taled  at  operation  was  of  such  an  e 
sive  character  aud  in  the  cortex  itself  that  the  ultimate  proguosis  mu 
considered  very  grave,  even  iji  spite  of  this  defitiilc  inipn*vemcnt  folio 
operation.  Naturally,  the  chief  danger  lies  In  the  formatiou  of  tbe  so-c 
epileptic  * 'habit*'  due  to  the  cortical  irritation  as  the  result  of  the  co: 
hemorrhage ;  this  process  undoubtedly  has  been  retarded  by  the  less* 
of  the  ijicreased  intracranial  prcssuri'  by  means  uf  the  decompression,  I 
seems  too  much  to  expect  an  ultimate  cure  to  be  ctfected. 

There  must  have  been  in  this  patient  a  destruction  of  some  of  the  coi 
lu^rve  cells  due  to  the  multiple  punctate  hemorrhages  among  them,  but 
other  of  the  cortical  ner\^e  cells  had  been  merely  compressed  by  these  | 
tate  hemorrhages  and  the  resulting  cerebral  edema,  so  that  when  th 
crcfLScd  intracranial  pressure  was  Anally  lessened  !>y  means  of  the  dccom 
sion  (even  at  the  late  dale  of  yeai^  following  the  original  injury), 
compressed  cells  funetionally  were  now  enabied  to  regain  their  former  j 
ity  to  a  greater  or  less  degree  and  thus  an  almost  iinioedijiJ 

♦lii*  Ttfl+iflTif 'c  finni^  itif^n   fl Ti tin u  1*11  «"1        XTtitiit^nH 
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intracranial  pressure  by  means  of  the  decompression  should  liave  bea 
performed  years  ago — ^better  at  the  time  of  the  original  injury. 

It  is  surprising  how  well  children  under  2  years  of  age  and  even  oUo; 
apparently  recover  following  severe  cranial  injuries;  unfortuziately,  how- 
ever, it  does  happen  rather  frequently  that  a  child  entirely  recoven  od|j 
clinically,  and  if  more  careful  and  thorough  examinations  were  made  at  th 
time  of  the  injury  and  over  a  period  of  weeks  and  even  months  followiif 
the  injury,  it  could  be  very  easily  ascertained  whether  there  were  intraeFuid 
signs  present  indicative  of  future  complications — particularly  the  preaenee 
or  not  of  an  increased  intracranial  hemorrhage ;  in  those  children  in  whoa 
the  increased  intracranial  pressure  is  high  following  the  injury,  althon^ 
they  apparently  make  an  excellent  recovery  from  the  acute  condition,  yet 
it  is  in  these  children  that  future  complications  occur,  such  as  mental  retardi- 
tion  and  emotional  instability  and  epileptiform  seizures  of  major  and  minor 
character.  Their  history  is  so  frequently  that  of  being  considered  nomul 
children,  even  until  the  age  of  puberty  when  the  cortical  nerve  cells  develop 
qualitatively,  as  it  were,  and  it  is  then  that  the  definite  signs  of  impairment 
appear,  and  so  frequently  associated  with  convulsive  seizures  of  varying 
dejrree.  All  children  having  severe  cranial  injuries  should  be  consideRd 
as  being  seriously  injured  until  repeated  thorough  examinations,  particu- 
larly with  the  ophthalmoscope  and  the  measurement  of  the  cerebrospinal 
fluid  at  lumbar  puncture,  as  registered  by  means  of  the  spinal  mercurial 
manometer;  naturally,  exhaustive  neurological  examinations  are  essential 

Case  108. — Old  severe  brain  injury  associated  with  a  depressed  .gun- 
shot fracture  of  the  vault  and  with  signs  of  an  increased  intracranial  ppw- 
sure ;  removal  of  depressed  bone  alone  and  insertion  of  silver  plate;  convul- 
sive seizures.  Right  subtemporal  decompression  and  removal  of  silver 
plate.     Trnprovement. 

No.  1047. — Paul.   Eighteen  years.   White.    Single.    Soldier.   Russia. 

Admitted  November  24,  1918 — 39  months  after  injury.  Audubon  Hos- 
I)ital.    Referred  by  Doctor  James  A.  Harrar. 

Operation  December  5,  1918 — 11  days  after  admission.  Right  subtem- 
poral decompression. 

Discharged  December  24, 1918 — 19  days  after  operation. 

Family  histonj  negative. 

Personal  Ilistorif. — Always  well  and  strong  until  the  present  cranial  in- 
jury. On  August  28,  1915  (39  months  ago),  while  fighting  as  a  private 
soldier  in  the  Russian  army  in  Galicia,  patient  was  struck  over  the  posterior 
])()rtion  of  the  right  fronto-parietal  area  near  the  midline  by  a  shell  frag- 
ment, prcKlucing  a  depression  of  the  underlying  bone ;  he  was  found  uncon- 
scious and  taken  to  an  advanced  emergency  hospital,  where  the  depressed 
area  of  bone  was  removed  and  a  metal  plate  inserted  beneath  the  scalp  within 
24  hours  after  the  injury;  he  remained  unconscious  for  3  days,  having 
a  paralysis  of  the  entire  h^ft  side  of  the  body,  which  began  to  improve, 
however,  6  days  after  operation ;  he  remained  in  the  hospital  4  weeeks,  but 
the  wound  did  not  heal  until  14  months  later,  owing  to  a  purulent  discharge 
from  the  po.sterior  portion.  In  October,  1915  (2  months  after  injury), 
patient  had  his  first  general  convulsive  seizure — no  localizing  signs  being 
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observed;  in  December,  1915  (4  months  after  injury),  the  second  general 
eoii\iilsive  seizure  occurred  and  at  this  time  it  was  noted  that  tlie  left  arm 
and  left  leg  convulsed  first,  and  then  the  right  side  of  the  body  was  involved  j 
patient  complained  of  continuous  dull  headache.  The  third  convulsion  was 
in  May,  1916  (9  months  after  injury),  and  the  last  con^iifsive  seizure 
occurred  in  September,  1918  (2  months  ago),  following  a  hicycle-ritle ;  no 
localizing  signs  were  observed.  During  these  past  3  years  since  the  injury, 
patient  has  complained  almost  daily  of  dull  heatlache.  He  has,  however, 
improved  in  every  w^ay — thi're  being  no  gross  sign  present  of  the  former 
left  hemiplegia.  Father  states  that  the  patient  is  not  so  alert  mentally 
as!  formerly,  and  is  emotionally  unstable — flying  into  fits  of  anger  upon 
slight  provocation. 

ExannjuitioH  upon  admission  (39  mouths  after  injury). — Tempera- 
ture, 98.8"^;  pulse,  78;  respiration,  22;  blood-pressure,  IM,  Unusually 
well-developed  and  nourished.  Patient  spoke  only  RussiaUj  so  that  it  w^as 
impossible  to  elicit  the  mental  retardation  as  stated  by  the  father ;  patient  was 
very  restless,  however,  and  very  irritable  as  illustrated  by  his  throwiug  a  glass 
of  drinking  water  at  a  nurse  for  not  being  more  attentive  to  him.  Over  the 
posterior  portion  of  the  right  parietal  area  was  a  curvilinear  scar  of  4  inches 
in  length ;  the  underlying  bone  was  irregular  but  no  marked  depression  pal- 
pable. No  paralysis  nor  sensorj-  impairments.  Hearing  ucgati%'e;  otoseopic 
esaminatjon  negative.  Pupils  equal  and  react  normally,  Retlexes — patellar 
exaggerated,  left  possibly  more  active  than  right;  no  ankle  clonus  but  sug- 
gestive left  Bahinski ;  abdominal  reflexes  present  and  equal.  Fundi^retinal 
veins  enlarged  ;  nasal  margins  of  both  optic  disks  blurred  by  edema  ;  physio- 
logical cups  lK>th  shallow  from  iww  tissue  fornuition.  Lumbar  ] puncture — 
clear  cerebrospinal  Unid  under  increased  pressure  (16  mm.)  ;  Wassermann 
examination  negati%'e  and  cell  count  was  5  cells  per  c.mm.  Urine  exaniina- 
tion  negative.  X-ray  (Doctor  A,  J.  Quimby  ) — ** dense  circular  shadow^  over 
the  right  fronto-parietal  area  of  the  size  of  3  inebt's  in  diameter — most  prob- 
ably a  silver  plate  covering  an  uutltu'lying  bony  defect*'  (Fig.  135). 

Treafmevf, — The  history  of  the  cranial  injury  with  subsequent  convul- 
sive seizures — the  last  one  heint,'  2  months  ago,  juid  ass^iciatcd  with  definite 
signs  of  an  increased  intracranial  pressure  with  mental  ami  emotional  im- 
pairment, these  facts  make  advisable  a  lessejting  of  this  irn^reasi^d  intra- 
cranial pressure  by  means  of  a  right  subtemporal  decompression  in  the  liope 
that  the  condition  will  b»^  improved;  also  tin*  irrilatiou  of  the  foreign  body 
over  the  right  cerebral  cortex  should  be  removed.  This  patient  luis  been 
under  competent  medical  treatment  during  the  past  2  years  at  least. 

Operation  f  30  months  aftcu*  injury). — Right  subtemportd  deeompressiou  : 
usual  incision,  bone  removed  and  no  complications;  an  unusual  amount  of 
bleeding  owing  to  the  vascularity  of  the  scalp,  mu.scle  and  of  the  bone  itself  j 
a  branch  of  the  right  middle  menin^'eal  artery  was  toni  by  the  rongeurs  so 
that  it  required  ligation  by  means  of  a  silver  clip.  Dura  tense,  o|»aqiR\ 
thickened  and  very  vascular  j  ujion  incising  it,  clear  cerebrospin^d  fluid 
spurted  to  a  height  of  ?*  inches,  and  upon  enlarging  the  dnral  opening,  a 
large  bluish  cystic  mass  was  ^w posed,  lying  in  and  upon  the  underlying  cortesc 
— the  cystic  residue  of  a  former  siipracortical  and  cortical   hemorrhage; 


^       mACNOSE  AND  TEEATMENT  OP  BKAIX  INJURIES 


cKSped  that  tbe  miEidnnl  fPHiiMi  was  lessened  and 

reenied  «nd  pokital  alanrt  imnlljr.     Much  fibrtnis 

tneknoid,  and  pvtieiiiarlT  aimit  tfe  eorti^^l  vessels  io 

tte  laid— the  resAie  of  a  fofiiier  soiwrarfinnwi  hgaoailiage.      Vertical 

mm  eiilarted  npwmrd  and  the  aflrcr  pbfte  cmO^t  removed;  muiT 

acaiom  to  iL    Canal  doaure  with  2  drains  of  rubber  ti^ue  inserted 

FM^-^pervfire  JTa^^j.^Uncrentful  operatiTe  recorery;  the  dull  heavr 

feebsg  of  the  head  leaseoed  and  at  the  end  of  one  week,  the  patient  told  his 

_-_ ^^  father    that    his    headache 

had  gone;  patient  was  dis^ 

^^^^^^^  charged    on    the    sixteenth 

^^^^^^^^^^^  J      day  after  operation;  inci* 

^^^^^^^^^h  *^^  healed    per    primam; 

^^^^^^^^^^V  ^      op^^i^^i^e  area  pulsates 

^^^^^^^^P^^^^H  I      normally. 

^^^^^^  I  Last  Report  (September 

^^  I  ^-*  1^19—10  months  after 

H^B  I  operation),— Father  state* 

^^B  m  that  the  patient  has  made 

I    1  m  ^^  marked  improvement  in 

i  ^M  that  no  convulsive  seizures 

■  I^H  have    occm*red,    the    head- 

\  M  ^^1  aches  have  entirely  dis* 

I^B  j^^^H  appeared  and    the   patient 

^H  ^^^H  inore  stable  emotionally; 

^■^   ^^^^1  he  is  studyino:  en^ineerinir 

-^^^^^^^^^^^^^^^^^^^*      very  much  interested  in  his 

work;  '4t  is  now  posiible 
for  him  to  learn,  whereas 
before  he  could  not  concen- 
trate his  mind  upon  any- 
thiiijj/'    Operative  arra  does  not  biilfre  beyond  the  flush  of  scalp, 

Urnutrka, — Tfn-  fart  that  this  patient  had  had  only  4  con\nilsive  seizures 
siiH^e  tbi'  enniial  injury  nf  c^vit  3  years  ap:o  is  very  encouraging  from  the 
staiKlj>oiiii  of  jvrnjriiosis,  and  yet  the  patholowieal  lesion  of  a  hemorrhagic 
eyst  as  disrlnse<l  at  the  oprratiini  and  its  beiiiji  in  the  cortex  and  not  merely 
upon  the  cortex,  as  is  usually  the  <*ase,  nudges  the  ultimate  recover^'  from 
the  enuvulsinns  very  dnuhtfvili  the  removal  of  the  silver  plate,  however, 
may  be  very  beuetiriid.  It  is  most  unfortunate  that  this  operative  procedure 
i\l  deconi]>rf>ssitni  and  ilraiuiu:**  was  not  performed  within  a  short  time 
foHowin^^  till'  injury  rather  lli^nt  at  this  late  date,  Avhen  only  the  pressure 
4*tTects  ol  this  hi^inorrha;:i'  ami  the  resulting  cerebral  edema  can  be  lessened 
nuil  otfset,  whereas  followinir  the  injury  upon  the  patient's  recovery  from  the 
sboek,  the  r^prration  of  sub  temporal  dei*omf>ression  and  drainage  would  ha^e 


ver   htmy  detect   of 


ill.     1  t.'>.  —  Lariat'  jsU-^iT    [jlute   luecrlcd    ...,_i    .-..-^    ^^,   „. 

rijti'at  Tr u t) t rj-f III h etui  area  and  raiising  d«^tinite  eymplorn^  and 
ifiKTie^  [ttt  riiinoval  nud  ttie  luwtTinie  tA  the  iuiTcmsi**]  intra- 
rrunial  pn^iiaurc  by  a  right  subttmpmral  dccoinpreaaion  ba« 
caused   a    marked    iniprovenient. 
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drained  oflf  the  hemorrhage  itself  and  thus  an  excellent  result  have  been 
obtained  and  no  convulsive  seizures  probable !  Merely  elevating  or  removing 
the  depressed  bone  of  the  vault  (besides  the  insertion  of  foreign  bodies  for 
** protection")  and  not  relieving  the  increased  intracranial  pressure  when 
ajssociated  with  intradural  hemorrhage  and  marked  cerebral  edema, — this 
method  of  treatment  is  not  sufficient  and  these  traumatic  sequelce  of  de- 
pressed fractures  of  the  vault  are  only  too  common  following  the  local 
operation  upon  the  depressed  area  of  bone  alone. 

The  supracortical  hemorrhage  must  have  been  very  large  and  extensive 
to  have  produced  a  complete  left  hemiplegia;  its  gradual  absorption,  how- 
ever, so  that  the  hemiplegia  has  practically  disappeared,  would  indicate  that 
the  pathology  as  disclosed  at  the  operation  may  now  be  limited  to  this 
comparatively  silent  area  of  the  right  temporo-sphenoidal  lobe,  and  naturally 
the  clinical  signs  of  its  presence  cannot  be  elicited — other  than  the  signs 
of  a  general  increase  of  the  intracranial  pressure  and  the  slight  neurological 
changes.  Naturally,  it  will  be  necessary  for  a  number  of  years  to  elapse 
before  an  opinion  regarding  this  patient's  ultimate  recover^^  can  be  given. 

c.  Two  operations:  decompression  first,  then  removal  of  the  depressed 
area  of  vault — there  hein^  present  definite  signs  of  a  marked  increase  of  the 
intracranial  pressure. 

Case  109. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  vault  and.  with  signs  of  an  increased  intracranial  pressure ;  convulsive 
seizures.  Two  operations:  left  subtemporal  decompression  first,  and  then 
a  removal  of  the  depressed  area  of  bone.    Improvement. 

No.  115. — Joseph.   Fourteen  years.   White.    School.   U.  S. 

Admitted  March  1, 1914 — 7  years  after  injury.  Polyclinic  Hospital.  Re- 
ferred by  Doctor  M.  Allen  Starr. 

Operations  April  2, 1914.  Left  subtemporal  decompression  and  removal 
of  depressed  area  of  vault. 

Discharged  April  10,  1914 — 8  days  after  operations. 

Family  history  negative. 

Personal  History. — ^Always  well  and  strong  until  cranial  injury.  Seven 
years  ago,  when  patient  was  7  years  of  age,  he  was  kicked  by  a  horse  over 
the  posterior  portion  of  the  left  frontal  area ;  no  loss  of  consciousness ;  patient 
was  taken  to  a  hospital  in  the  ambulance  and  a  **bone  pressing  on  the  brain 
T^as  removed";  upon  his  discharge  from  the  hospital  3  months  later,  it 
-was  noticed  that  the  right  leg  was  much  weaker  than  the  left  and  that  its 
movements  were  more  awkward;  alsd  **his  mind  seemed  to  be  in  a  cloud." 
This  condition  continued  until  2  years  ago  (patient  then  being  12  years  of 
age),  when  the  first  general  convulsive  seizure  occurred — no  localizing  signs 
being  observed;  he  had  been  complaining  of  headache  which  now  became 
much  worse.  Four  weeks  later,  the  second  general  convulsive  seizure 
occurred,  to  be  followed  by  similar  convulsions  with  increasing  frequency  and 
severity  until  it  was  necessary,  7  months  ago,  to  place  the  patient  in  an  insti- 
tution. During  these  past  7  months  in  the  institution,  he  has  complained  of 
persistent  headaches,  convulsive  seizures  have  occurred  almost  daily  and 
the  personality  of  the  patient  has  entirely  changed,  in  that  now  he  has 
£udden  fits  of  anger  associated  with  wanton  cruelty — being  a  danger  and 
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Hienaee  to  other  children,  even  necessitating  his  isolation    and   restrain? 
at  times* 

Exnminaiion  upon  admission  {7  years  after  in  jury), — Temperature, 
98.6^;  pulse,  80;  respiration,  22;  blood- pressure,  124.  Well-developed  and 
nouriHh(-d.  Over  the  posterior  portion  of  left  frontal  bone  is  a  depressed  area 
of  V/2  inches  in  diameler;  no  pupation  palpable.  Patient  seems  confused 
mentally,  retarded  and  in  a  very  irritable  condition.  Hearing  negative. 
Pupils  equal  and  react  normally.  Reflexes :  patellar — ^right  more  active  than 
left;  no  ankle  elouus  nor  Babinski j  abdominal  reflexes  present  and  equal. 
Fundi — retinal  veins  dilated ;  nasal  halves  of  both  optic  disks  obscured  by 
edi^ma;  mnch  new  tissue  fnnnatioii  almut  optic  disk  margins  and  in  physio- 
lofiieal  cups,  nniking:  both  optie  disks  rather  pale  and  thus  giving  the  appear- 
ance of  a  mild  secondard  optic  atrophy.  Liunbar  puncture — clear  eerebro- 
.^piiuil  fluid  under  iiiereased  intraeranial  pressure  (approximately  16  mm.)  ; 
Wasserraaim  test  negative.  X-ray  {Doctor  A.  J.  Quimby)—** indistinct 
Itoiiy  drfiTt  of  2  em.  in  diameter  in  posterior  portion  of  left  frontal  bone: 
Nurroumlingr  bony  edge  also  depressed/' 

Treat moit. — The  definite  signs  of  an  increased  intracranial  pressure  and 
\hv  presenee  of  the  bony  defeet  and  depression  of  the  surrounding  bone* 
iK^^^ther  with  the  iuereased  reflexes  upon  the  right  side — and  especially 
after  a  competent  and  thorough  medieal  treatment  had  failed  to  cause 
an  improvement  of  the  convulsive  seizures,  these  facts  made  a  left  sub- 
tem]>oral  ile(*oni  press  ion  advisjible  in  the  bopt*  that  the  condition  mi^ht 
be  benefited;  naturally,  if  a  deeompression  operation  at  this  late  date  coulj 
improve  the  eoiulitiou  of  the  patient,  how  much  more  benefit  would  an  earlier 
toleration  bnve  obtained — possibly  the  convulsive  seizures  might  even  have 
heen  prevented   from  oeeiirring  at  alb 

OprrttimuA  (7  years  after  in  jury  ).^ — First,  left  subtemporal  deeompres* 
sion:  usual  vertical  hieisiun,  boiu^  removed,  and  no  complications.  Dura 
WHS  thiekened  and  under  u)oderate  tension  ;  upon  ineising  it,  much  cerebro- 
Npina!  fluid  escaped,  revealing  a  very  **wet,''  edematous  cortex;  arachnoid 
\wis  nf  rlcuidy  appearance  and  abniit  the  vessels  in  the  sulci  was  a  whitish 
induration — ^tbe  residue  of  a  former  subarachnoid  hemorrage.  Occasional 
niihesions  found  between  the  arachnoid  and  the  overlying  dura.  Brain 
pulsated  at  end  of  operation.  Usual  chisure  with  2  drains  of  rubber  tissue 
irisort cd.    Temporary  sterile  drcssinjj:  applied. 

Saofid  f>/>/ nr/MMr.^Cnrvilinear  incision  of  2  inches  over  depressed  aita 
of  left  frontal  bone;  small  trephine  opening  made  at  posterior  edge  of  bony 
depression  and  the  depressed  area  of  spongy  bone  removed — ^new  bone  forma- 
t'nni  apparently.  Dura  was  thickened  and  vascular,  requiring  the  appliea* 
tiou  of  three  silver  clips:  upon  incising  it,  there  was  revealed  an  underlying 
cystic  fnnnatit)u,  bluish  in  color,  and  at  least  one-half  inch  in  thiekiiess;  this. 
cyst  wai-  pmictunHl,  allowing  a  straw-colored  fluid  to  escape.  Dura  ekned 
with  silk,  Tsutd  closure  of  scalp  with  one  drain  of  rubber  tissue  inserted. 
Duration.  65  minutes. 

Post-opfrnfivi  Softs. — Uneventful  operative  recovery;  at  dkckarfe. 
patient  no  longer  complained  of  headache  and  did  not  appear  so  irritable^ 
No  conndsions  have  otvurn-d  since  the  operation ;  ineidon  he^fed  p<r  pfi^ 
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mam,  A  second  X-ray  picture  shows '  *  tiie  two  boii}^  defects  of  the  left  vault ; 
also  three  silver  clips  within  a  decompression  area''  (Fig.  136). 

Examination  (June  12,  1914 — 70  days  after  operation). — No  complaints 
in  that  the  headaches  have  ceased  and  no  convulsions  have  occurred ;  from 
reports  of  his  teachers  in  school,  he  is  **a  changed  boy — not  so  unruly  and 
has  better  control  of  his  temper;  is  more  attentive  to  his  studies/"  Decom- 
pression area  slightly  depressed  and  pulsates  normally.  Eeflexes — patellar 
active  but  equal ;  no  ankle  clonus  nor  Babinski ;  abdominal  reflexes  present 
and  equal.  Fundi — retinal  veins  only  sli*rhtly  enlarared ;  no  blurring  edema 
of  the  nasal  halves  of  the  optic  disks  but  the  mild  signs  of  a  secondary 
optic  atrophy  naturally  persist. 

Examination  (April  6,  1916 — 24  months  after  operation). — Since  the 
operation,  patient  has  had  0 
con\iilsions — the  first  one 
being  9  months  after  the 
operation;  patient  does  not 
complain  of  headaches  and 
he  has  made  a  marked  im- 
provement in  his  school 
work ;  he  is  em  at  ion  ally  morr 
stal)le  and  no  lousier  *' loses 
his  temper/'  Decompression 
area  slight]}^  depressed.  He- 
flexes  active  but  othenvise 
negative,  Pimdi — ^retinal 
veins  slightly  enlarged;  no 
edematous  blurring  of  either 
optic  disk;  the  mild  sec- 
ondary optic  atrophy  is 
present. 

Last  Report  (July  10, 
1918 — 52  months  after 
operation ) . — ^Rrth  er   %iTites 

that  **  Joseph  has  had  11  convulsions  during  the  past  year  but  they  do  not 
upset  him  as  they  did  befruv  the  operaltuii ;  he  no  lunger  has  hciulaeht*  and 
seems  bright  in  every  way/' 

Remarks, — ^Although  this  patient  has  undoubtedly  been  benefited  by 
the  operation  in  relieving  the  increased  intracranial  jiressure  and  thereby 
lessening  the  cortical  irritation,  so  that  the  convulsive  seizures  have  been 
of  less  frec[ueney  and  severity,  yet  the  ultimate  result,  I  tVel,  will  be  merely 
that  the  condition  has  been  delayed  and  that  the  usual  mental  deterioration 
and  emotional  instability  will  result  finally,  as  m  praetieally  all  of  these 
patients  having  convulsive  seizures;  the  operation,  ho^vever,  was  surely 
justified  and  if  this  patient  had  received  the  appropriate  treatment  imme- 
diately following  the  injury,  it  might  have  been  possible  to  have  prevented 
these  convidsive  seizures  from  occurring  at  all — at  least,  the  patient  would 
have  had  a  greater  chance  of  approximating  a  nonual  individual     The 


Fio.   1311, — OvhI  hony  d*»fGCt  of  left  subtemporal  rlorom- 

f»n?aBion  in  a  parifnt  havinif  (dcven  yt'are  aj?"ai  n  dt-itrfsaed 
rarture  nf  fhc  left  vim  It  fntlriwfMj  by  c(.irivnilaive  i^^^icurctt, 
Markwi  ioi|>rrivt'irkf'iit.  /rtlJfmiwit  tbu  ujjcrative  lowBring  of 
the  iiicruascil  iutruc^rauml  prciuurc. 
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operative  iiiidings  of  a  former  i»ubaracliDoid  hemorrhage  and  a  deSniu 
hemorrhagic  cystic  formatiori  iinmediately  beneath  the  bony  depression  of 
the  vault  and  lying  directly  upon  the  cortex — these  findings  in  themiselTes 
are  undoubtedly  of  sufficient  cortical  irritation  to  produce  the  eonvulfflTe 
seizures,  even  in  the  absence  of  an  increased  intracranial  pressure  and  espe- 
cially after  the  cortex  itself  has  become  irritable  as  the  result  of  numerous 
preceding  convulsions  appearing  over  a  period  of  several  months  and  even 
years.  It  will  be  interesting  to  follow  this  patient  during  the  next  5  and  10 
years.  The  following  note  was  made  within  2  months  after  his  operation: 
'*  Considering  the  cortex  as  ascertained  at  operation,  it  seems  incredible  that 
the  boy  can  remain  improved  permanently  ;  yet  in  adolescents,  it  appears  that 
the  cortex  can  return  to  a  stable  and  less  irritable  condition  of  abnormalitr 
more  easily  than  in  adults,  even  though  the  traumatic  epilepsy  has  persisted 
over  a  number  of  years/' 

Case  110. — Old  severe  brain  injurj*  associated  with  a  depressed  fracture 
of  the  right  frontal  bone  and  with  signs  of  an  increased  intracranial  pres- 
sure; spells  if  petit  mal  and  severe  headache.  Two  operations:  right  sub- 
temporal decnmprcssion  and  then  a  removal  of  the  depressed  area  of  the 
vault.    Recovery, 

No.  130. — Arthur.  Thirty-seven  years.  White.  Married,  Coal-miner. 
I'liited  States. 

Adniitte€l  April  13.  1914—4  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  John  L  Van  Wert,  Patton,  Pa. 

Operations  (April  21,  1914^ — 4  years  after  injury). — Right  subtemporal 
{^compression  and  removal  of  depressed  area  of  vault. 

Disehar^'tv]  ^lay  3,  1914 — 12  days  after  operations, 

Fft  m  il  }f  h  is  t  OTij  ne  gn  t  i  ve . 

f*crsonal  Hist  or  if. — Always  well  and  strong.  Four  years  ago,  patient  was 
struck  over  the  ri^ht  foreheafl  by  a  wooden  plank  in  a  mine  explosion; 
la^s  of  consciousness  for  several  mituites;  laceration  of  scalp  over  the  right 
forehead  but  no  deprossimi  of  the  underlying  bone  ascertained;  patient 
remained  at  home  and  in  bt*d  for  17  days,  having  severe  headache  and  dizzi- 
ness. Four  months  later,  patient  attempted  to  work  but  was  unable  to 
work  lonf^er  than  one  day  on  account  of  the  severe  right  frontal  headache 
and  dizziness;  during  the  past  3  years  he  has  been  able  to  work  1  or  2  days 
at  a  time  and  then  he  had  to  remain  at  liorae  for  a  period  of  one  week  to  one 
month  on  account  of  the  severe  headache,  dizziness  and,  during  the  past 
6  months,  momentary  losses  of  consciousness  while  eating,  talking  and  when 
he  worked.  Three  years  ago,  the  right  frontal  sinus  was  exposed  and 
curetted  but  no  real  improvement  n^snlted.  Beside  the  headache,  dizziness 
and  the  spells  of  petit  mal,  patient  had  become  mentally  and  emotionally 
depressetl,  .slept  poorly  and  complained  of  a  blurring  of  vision.  His 
dition  had  been  diagnosed  at  several  clinics  as  being  one  of  traumatic! 
thciiia  and  as  hysteria. 

Examination  upon  admission  {4  years  after  injury). — Temp^ 
98.8^  ;  pulse,  62 ;  respiration,  20 :  blood-pressure,  160.  Fairlj-wcll-de 
and  nourished.  A  slight  depression  of  the  right  frontal  bone  of  2  r 
width  and  1  inch  in  length ;  marked  local  tenderness.     Pupils  c 
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react  normally.  Reflexes — patellar  present  and  etjiial;  no  ankle  clonus 
nor  Babinski;  abdominal  reflexes— left  poKsibly  lesd  active  than  right. 
Tnndi — retinal  veins  dilated ;  edematous  blurring  of  nasal  margins  of  both 
optic  ilisks,  which  were  rather  pale  due  to  new  tissue  formation  and  thus 
produeing  a  mild  secondary  optic  atrophy.  Lumbar  puncture— ^lear  cere- 
brospinal fluid  under  increased  pressure  (approximately  16  mm,) ;  Wasser- 
mann  test  negative  and  cell  count  was  4  cells  per  e.mni.  X-ray  (Doctor  A,  J. 
Quimby) — ^''in  right  frontal  area,  two  inches  above  right  supra^orbit^l 
ridge,  is  an  irregular  bony  depression  and  defect  of  the  right  frontal  boii? 
just  to  the  right  of  the  midline;  it  is  rather  hazy  and  indistinct  at  this 
point ;  no  linear  fracture 
shown''  (Fig,  137). 

Treatment.— If  it  were  not 
for  the  presence  of  the  signs 
of  increased  intracranial  pi^es- 
sure,  it  would  be  very  easy 
to  consider  this  patient  as  hav- 
ing merely  a  functional  condi- 
tion with  possibly  a  slight 
injnrj^  tx>  tiie  right  frontal 
bone  itself;  the  signs  of  au 
increased  intracranial  pres- 
sure, however,  immediately 
cause  this  patient  to  be  re- 
moved from  that  large  grouj) 
of  patients  properly  cbissifiel 
as  functional  and  to  he  pluceii 
among  those  patients  hiu-inir 
definite  orL^anio  eonditiims 
intracranially  as  the  result  of 
the  cranial  injury.  It  was 
thought  advisable  to  perform 
a  subtemporal  decompression 
to  lessen  the  increased  intra- 
cranial pressure  and  then  to  renmve  tW  depressed  area  of  bone  in  the  belief 
that  it  might  be  a  source  of  cortical  irritatinn. 

Operations  (4  years  after  injury). — ^First,  right  subtemporal  decompres- 
sion :  usual  vertical  incision,  h^u*  rHinoveil,  and  hh  complirutioiis^  hnw  was 
unusually  thick  with  several  large  sinuses  in  the  diploe.  Dura  was  thickened 
and  under  marked  tension ;  iipon  incising  it,  much  cerebrospinal  fluid 
escaped,  revealing  a  very  **w"et/'  edematous  cortex;  the  arachnoid  was 
** smoky''  and  about  the  vessels  in  the  sulci  was  much  conncetive-tissue  for- 
mation— the  residue  of  a  former  subarachnoid  hemorrhage  :  there  were  many 
adhesions  between  the  arachnoid  and  the  overlying  dura.  The  cortex  bulged 
so  that  much  cerebrospinal  Huid  escaped  am]  the  araelnuud  **sweatcd"  so 
profusely  that  the  cortex  receded  aiul  pidsated  normally  at  the  end  of  the 
operation.  T/sual  closure  with  2  drains  of  rubber  tissue  inserted.  Tem- 
porary gauze  dressing  applied. 


Ft(j.  137. — tlld  deiirt-esfii  frflelure  of  the  rJKht  fronliil  brne 
followtil  by  sfA't-rt'  <^ohliniioui*  hc^adache  and  cpilrjiliff^rtij  itpelliif 
anti  asioclaUti  wit  It  an  incrcbseil  iiitmrranial  prL^uure.  At 
operulii  in,  u  jiiece  of  wood  (^  x2  ciu  J  wjus  iuund  in  the  U^prewed 
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Second  Operation. — liomoval  of  depressed  area  of  right  frontal  bone  asd 
extraction  of  the  forei^i  body  ;  curvilinear  ineision  nt  2  inches  made  ov**r  tk 
depressed  area ;  healed  line  of  fracture  with  callus  formation  was  revealed, 
extending  from  the  area  of  depression  to  the  left  over  and  beyond  the  longi- 
tudinal sinus,  where  it  bifurcated;  protruding  from  this  old  line  of  fracture 
in  the  depressed  area  was  a  piece  of  wood  IVs  inches  long  and  a  quarter 
of  ati  inch  in  diameter.  The  depressed  area  of  bone  and  the  foreign  body  ruu^ 
peured  away ;  the  underlying  dura  had  apparently  not  been  damaged  and 
therefore  it  was  not  opeued.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.     Duration,  70  minutes. 

!*osf'Opfnjtive  Xotis.  -I'neventful  operative  recovery;  both  scalp  inci- 
sions healed  per  prinHtni  and  at  discharge  patient  no  longer  complained  of 
severe  headache  or  of  dizzy  spells. 

Eram  i  mi  Hon  ( September  20, 1915 — 17  months  after  operation ) , — ^Patlent 
states  that  he  is  lietter  than  at  any  time  followinjz  the  injury;  in  fact,  he  no 
lonp:er  has  headaches  or  dizzy  spells,  not  a  single  attack  of  peiit  mal  has 
occurred  and  in  every  way  he  seems  to  be,  as  he  says,  '*a  new  man,"  Patient 
went  to  work  ouc  mouth  after  the  operation  and  has  not  missed  a  day  since 
Dectmiprcssion  area  is  flush  with  the  surrounding  scalp ;  pulsates  normally. 
Keticxes  active  but  otherwise  lu^gative.  Fimdi — retinal  veins  slightly  en- 
Uirjred ;  no  blurring  of  optic  disk  margins  but  the  mild  secondary'  optic 
atrophy  naturally  persists. 

Last  Ihpori  (October  22.  1917 — 42  months  after  operation). — A  letter 
has  just  bet^n  reeeivcd  from  Doctor  Van  Wert  statin^r  that  '*the  patient  was 
killed  one  week  ago  in  a  mine  explosion.  The  patient  had  enjoyed  excellent 
health  since  the  operntiou,  had  worked  daily  and  there  had  been  no  com* 
plaiius, "    The  tragic  eiuliug  of  this  patient  is  most  unfortunate. 

Rt  marks. — It  is  undoubtedly  a  rather  common  mistake  in  diagnosis  to 
consider  post-traumatic  conditions  in  patients  as  being  practically  all 
functional,  atul  tluTcfore  fre*|uently  no  careful  neurological  examination 
is  madt^ — especially  the  ophthalmoscopic  examination  of  the  finidi  and  the 
accurate  estimaTiou  of  the  intracranial  pressure  by  means  of  the  spinal 
mercurial  manometer  at  lumbar  puncture;  if  such  patients  have  an  in* 
creased  intracranial  prt\s»ure.  then  they  can  no  longer  be  considered  as 
purely  fuiu'tional.  and  their  ]^\st  traumatic  s\^uptoms  of  headache,  vertigo, 
loss  of  sleep,  emotional  instability  and  the  other  numerous  so-called  neuras- 
thenic symptom>  and  signs,  when  associateil  with  an  increased  intracranial 
pressure,  have  thus  a  detinitc  organic  basis  for  their  impairment  and  should 
U^  tn*atetl  acconlingly :  post-traumatic  neurasthenia  and  h^-steria  have  been 
too  frequently  applictl  to  j-iost-traumatio  conditions  merely  because,  in  many 
patients.  c;uvful  examinatious  were  not  made. 

It  was  rather  surprising  in  this  patient  to  find  the  piece  of  wood  iml 
in  the  bone ;  it  in  its^^lf,  however,  was  not  the  cause  of  the  patient ^s  eoi 
but  rather  the  ''wet."  ixlcmatous  c\MHiition  of  the  brain  resulting  £ 
former  sul^irachnoid  hemorrhage  and  its  resultinir  cerebral  edeauL 

Cask  111. — Old  severe  brain  injury  associaieti  with  a  depreswd 
of  left  parietal  an^  of  %nult  and  with  si^rns  of  increased  in*^ 
sure ;  paraphasia  and  iMuvtiMve  seixur 
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decompression  and  then  a  removal  of  the  depressed  silver  plate  covering  the 
bony  defect.    Excellent  recovery. 

No.  180. — John.  37  years.     White.    Married.    Hostier.     United  States. 

Admitted  March  15,  1915 — 10  months  after  injury.  Polyclinic  Hos- 
pital.   Referred  by  Doctor  J.  R.  Bingham. 

Operations  (March  27,  1915 — 10  months  after  injury). — ^Left  subtem- 
poral decompression  and  removal  of  depressed  area  of  vault. 

Discharged  April  12,  1915 — 16  days  after  operations. 

Family  history  negative. 

Personal  History. — Patient  has  always  been  well  and  strong ;  never  any 
severe  illness;  his  life  has  been  rather  a  hard,  rough  one  and  associated 
with  much  drinking.  Ten  months  ago  (June,  1914),  patient  was  kicked 
upon  the  left  side  of  head  by  a  mule ;  loss  of  consciousness  for  30  minutes ;  the 
scalp  laceration  was  sutured  and,  upon  recovering  consciousness,  the  patient 
was  unable  to  speak ;  this  condition  of  aphasia  lasted  for  5  weeks  and  has 
never  entirely  disappeared.  Six  weeks  after  the  injury,  patient  had  his 
first  general  convulsion  and  these  continued  at  intervals  of  2  weeks.  Six 
months  ago  (October,  1914),  a  left  osteoplastic  bone  flap  operation  was 
performed  at  a  hospital  in  Baltimore — the  bone  flap  being  removed  at  the 
end  of  the  operation  and  a  large  silver  plate  placed  over  the  bony  defect. 
A  definite  improvement  of  the  aphasia  followed  but  the  convulsive  seizures 
returned  after  a  period  of  8  days  with  even  greater  severity  than  before 
the  operation;  since  then,  the  ** fits''  have  occurred  every  6  to  10  days. 
Six  weeks  ago  while  aboard  ship  at  a  port  in  France,  patient  became  intoxi- 
cated and  during  a  fight  was  struck  over  the  head  by  a  heavy  bottle ;  imme- 
diate loss  of  consciousness  for  2  hours  and  since  that  time,  the  convulsive 
seizures  have  become  of  still  greater  severity  and  frequency — one  every  4 
days  and  lasting  2  to  3  hours  each  time. 

Present  Illness, — Six  hours  ago,  while  standing  upon  the  street  comer, 
the  patient  had  a  severe  convulsion,  general  in  character  and  lasting  2  hours ; 
unable  to  talk  during  the  following  3  hours:  brought  to  the  hospital  in 
the  ambulance. 

Examination  upon  admission  (10  months  after  the  original  cranial 
injury). — Temperature,  99° ;  pulse,  76;  respiration,  18;  blood-pressure,  142. 
Drowsy  and  confused  mentally ;  complains  of  severe  headache.  Well-devel- 
oped and  nourished.  Over  the  left  parietal  area  of  the  vault  was  the  curvi- 
linear scar  of  the  former  operative  incision  arching  over  the  earlier  scalp 
wound ;  the  silver  bone  plate  was  depressed  to  a  depth  of  almost  1  cm.  Hear- 
ing negative.  Definite  paraphasia;  the  speech  was  also  very  thick. 
Pupils  equal  and  react  normally.  Reflexes:  patellar,  active  but  equal; 
no  ankle  clonus  but  suggestive  right  Babinski ;  abdominal  reflexes, 
both  depressed — right  possibly  more  than  left.  Fundi:  retinal  veins  full; 
nasal  margins  of  both  optic  disks  blurred  by  edema.  Lumbar  puncture :  clear 
cerebrospinal  fluid  under  increased  pressure  (approximately  15  mm.) ;  Was- 
sermann  test,  negative  and  cell  count  was  7  cells  per  c.mm.  X-ray  (Doctor 
A.  J.  Quimby) — ''silver  plate  of  foriiKa*  operation  had  become  depressed  to 
a  depth  of  almost  Vl'  inch;  no  linear  fracture  ascertained '^  (Fig.  138). 
Treatment, — Patient  was  carefully  exainincd  dui'ing  a  period  of  10  days; 
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at  the  end  of  that  time  as  the  signs  of  an  increased  intracranial  prasaR 
persisted  and  the  patient  had  had  3  convulsions  of  a  general  character, 
although  the  right  arm  each  time  was  involved  before  the  left  side  of  the 
body,  it  was  considered  advisable  to  perform  a  left  subtemporal  decomprei- 
sion  first  and  then  to  remove  the  depressed  silver  plate. 

Operations  (10  months  after  injury). — First,  left  subtemporal  decom- 
pression :  usual  vertical  incision,  bone  removed  and  no  complications ;  ratlier 
anterior  incision  in  order  to  expose  the  motor  speech  area  (tlie  patient  and 
his  relatives  all  being  right  handed)  ;  at  the  upper  angle  of  the  bony  open- 
ing, there  was  a  narrow  bridge  of  bone,  14  inch  in  width,  between  the  decom- 
pression opening  and  the  line  of  fracture  of  the  former  osteoplastie 
operation.  Dura  was  thickened,  whitish  and  under  tension;  upon  incising 
it,  clear  cerebrospinal  fluid  oozed  out,  revealing  a  very  **wet"  edematous 

cortex ;  about  the  vessel  walls 
in  the  sulci  and  in  the  arach- 
noid itself  was  a  whitish 
induration— the  residue  of 
a  former  subarachnoid  hem- 
orrhage. A  large  supracor- 
tical  vein  was  accidentally 
punctured,  but  its  bleeding 
was  quickly  controlled  by 
the  application  of  a  small 
piece  of  temporal  muscle 
( which  hastens  the  formation 
of  a  clot  and  thus  facilitates 
the  hemostasis).  Owiner  ta 
the  escape  of  much  cerebro- 
spinal fluid,  the  cortex  now 
became  relaxed  and  pulsatel 
,.     ,,,      ,  .    ,       ,  .  .        .,   *   uormallv.     Tsual  closure 

Ik;.    13>. — Lurj^c  <aiiI  MJvcr  pJ.-itr  used  to  cover  a  bony  dt-fect         .   ,     ^    ^       . 

i.f    the   hft   puric'tiil    area.     The  hilver  plate  l)oaiuo  deprcsflO(J,  With  2  draiHS  of  rubi)er  tlSSU«* 

caur^inR  persistiiiK  nynipt<»in8  anl  Fiuny ;  its  renioval  and  a  loft  eub-  •  j         m 

temporal  <leconipresi*ion  permittefl  an  excollent  recovery.  inserted.        1  Cniporarj'    gaUZC 

dressing  applied. 

S  frond  Operation. — Curvilinear  incision  of  2  inches  over  the  center  of  the 
depressed  silver  plate ;  small  trephine  opening  made,  enlarged  by  rongeurs  to 
a  diameter  of  2  inches,  and  thus  it  was  possible  to  remove  the  depressed  silver 
plate.  The  underlying  dura  was  thickened  but  not  under  tension,  and  there- 
fore it  was  not  opened.  Usual  closure  with  2  drains  of  rubber  tissue  inserted. 
Duration,  80  miinites.  Post-operative  notes:  Except  for  extreme  restless- 
ness, the  i)atient  made  an  uneventful  operative  recovery;  no  convulsions 
occurred  during  his  convalescence  and  as  the  headache  had  disappeared,  the 
patient  insisted  upon  his  discharge  on  the  eleventh  day. 

Examination  (February  20,  1017 — 25  months  after  operations). — Patient 
has  had  only  4  convulsions  since  the  oi)eration — the  last  being  11  months  ago; 
he  hi>s  beeu  at  work  daily  on  an  ice-wag(m  and  insists  that  he  is  no  longer 
drinking — a  very  important  factor  in  this  case.  The  decompression  area  is 
flush  with  the  surrounding  scalp,  while  the  scalp  is  rather  sunken  at  the 
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fidte  of  the  craniectomy  and  removal  of  the  silver  plate.  There  is  a  definite 
improvement  of  speech  and  the  patient's  entire  general  condition  has  been 
benefited.  Reflexes  active  but  otherwise  negative.  Fundi:  retinal  veins 
slightly  enlarged ;  optic  disks  clear  but  nasal  margins  are  rather  irregular 
from  new  tissue  formation. 

Last  Examination  (August  28,  1918 — 41  months  after  operation). — 
Patient  was  met  upon  the  street  delivering  ice;  ** feeling  fine."  No  convul- 
sions since  the  last  examination — that  is,  during  the  last  29  months;  has 
an  occasional  headache  but  only  ** light  ones";  no  longer  drinks,  and  his 
son  of  12  years  of  age,  who  was  with  him,  corroborates  this  statement.  De- 
compression area  slightly  depressed  and  pulsates  normally.  Reflexes  active 
but  otherwise  negative.  Fundi:  retinal  veins  of  normal  size;  optic  disks 
clear  while  the  new  tissue  formation  is  still  present  along  their  nasal  margina 

Remark&. — I  believe  that  alcohol  was  a  definite  factor  in  this  man's 
condition ;  that  is,  in  addition  to  the  cortical  irritation  due  to  the  former 
subarachnoid  hemorrhage  and  the  depressed  silver  plate,  that  the  drinking 
daily  of  a  large  amount  of  alcohol  increased  the  resulting  cortical  irrita- 
bility, and  thus  not  only  predisposed  the  patient  to  convulsive  seizures  but 
also  made  the  patient  more  susceptible  to  the  so-called  ** epileptic  habit." 
The  lessening  of  the  increased  intracranial  pressure  by  the  decompression 
operation  and  the  removal  of  the  depressed  silver  plate — and  at  the  same 
time,  the  cessation  of  the  drinking  of  alcohol,  made  it  possible  for  this  patient 
to  make  an  excellent  recovery  and  that  both  were  necessary  in  order  to  obtain 
this  good  result. 

In  the  presence  of  an  increased  intracranial  pressure  due  to  a  former 
cranial  injury  in  these  patients,  the  mere  osteoplastic  operation  with  an  open- 
ing of  the  dura,  and  then  the  dura  resutured  and  the  bone  flap  replaced — 
this  operative  procedure  is  not  of  permanent  value  in  that  the  increased 
intracranial  pressure  is  only  lessened  temporarily,  and  in  these  patients 
having  a  chronic  edematous  condition  of  the  brain,  it  is  essential  that  the 
decompression  and  drainage  should  be  a  permanent  one — as  is  afforded  by 
the  subtemporal  decompression;  therefore,  the  subtemporal  decompression 
is  the  more  advisable,  but  if  an  osteoplastic  flap  operation  is  performed,  then 
it  should  be  associated  with  a  subtemporal  decompression  to  be  performed 
at  the  same  time. 

To  remove  a  large  portion  of  the  vault  of  the  skull  and  then  to  insert 
a  so-called  ** protecting  plate"  of  silver  or  other  foreign  body  is  distinctly 
a  dangerous  procedure  and  frequently  associated  with  later  complications — 
as  in  this  patient.  If  a  large  bony  defect  is  present  and  of  a  diameter'  of 
more  than  four  inches,  then  it  is  better  judcrment  for  the  patient  to  wear  a 
tight-fitting  skull  cap  with  a  metal  plate  in  the  cap  <and  covering  the  bony 
defect  rather  than  the  sur^^eon  attempting  to  insert  beneath  the  scalp  a 
foreign  body  of  metal  and  trust  that  no  complications  will  occur — both 
the  immediate  danger  of  infection  and  the  later  dangers  of  resulting  cortical 
irritation.  The  inserted  foreign  body  need  not  be  depressed  as  in  this 
patient  in  order  to  produce  intracranial  complication. 

Case  112. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  left  frontal  bone  and  with  signs  of  increased  intracranial  pressure; 
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convulsive  seizures.    Two  operations:  left  subtemporal 
then  a  removal  of  depressed  area  of  bone.   Improvement. 

No.  877. — ^Daniel.  Thirty-six  years.  White.  Single.  Steward.  Iidani 

Admitted  June  23,  1917 — 34  years  after  injury,  Polyelinie 
Referred  by  Doctor  George  W.  Jacoby. 

Operations  June  31, 1917.   Left  subtemporal  deeompreBsiom 
of  depressed  area  of  bone. 

Discharged  July  17, 1917 — 17  days  after  operation. 

Family  history  negative. 

Personal  History. — Third  child,  full-term  baby,  normal  dellTaiy;  eofr 
sidered  a  normal  child  until  cranial  injury.  When  2  years  of  age  (M 
years  ago) ,  the  patient  fell  a  distance  of  10  feet,  striking  left  forehead  agUMt 
a  curbstone  and  causing  a  depression  of  the  left  frontal  bone;  2  diji 
later,  he  was  operated  upon  and  ''a  piece  of  the  depressed  bone  remond, 
turned  around  and  then  placed  back" ;  patient  apparently  made  an ezedknt 
recovery  and  was  considered  a  normal  child  until  9  years  ago,  at  27  yem 
of  age,  when  he  was  first  troubled  by  nausea  and  dizziness,  and  fiiulfy 
a  general  convulsive  seizure  occurred;  within  6  months,  these  ocmvokm 
seizures  increased  in  severity  and  frequency  until  they  were  .ooenrring  ai 
often  as  once  in  every  10  days  to  2  weeks.  Eight  years  ago  (Febmaqr, 
1909),  patient  was  operated  upon  at  the  German  Hospital:  ''the  skull m 
opened  in  the  frontal  region,  the  bone-flap  turned  down  and  the  dan 
exposed ;  the  dura  showed  an  old  scar  and  upon  incision  pronounced  MtSk- 
sions  between  it  and  the  brain.  A  puncture  into  the  frontal  lobe  resulted 
negatively.  The  adherent  dura  was  excised,  a  silver  leaf  placed  over  the 
cortex  and  the  bone  put  back.  After  the  operation  (and  until  June,  1912), 
this  patient  was  carefully  watched,  but  the  operation  had  no  effect  whatso- 
ever upon  his  convulsions."  During  the  past  5  years,  the  condition  of  the 
I)atient  has  remained  practically  the  same — general  convulsive  seizoiei 
occurring  one  or  more  times  weekly,  and  during  the  past  6  months,  he 
lias  had  one  convulsion  at  least  each  day ;  there  has  been  a  marked  mental 
and  emotional  deterioration  during  this  period — there  being  a  marked  im- 
pairment of  memory ;  continuous  severe  headaches  daily,  especially  during 
the  past  6  weeks. 

Examination  upon  admission  (34  years  after  injury). — Temperatnre, 
98.6° ;  pulse,  70 ;  respiration,  20 ;  blood-pressure,  136.  Fairly  well-nourished 
and  developed.  Curvilinear  scar  over  left  frontal  bone — ^incision  of  former 
operation ;  depressed  area — apparently  of  bone  and  of  one  inch  in  diameter; 
hard  upon  palpation  and  no  pulsation  obtained.  No  paralyses  or  impair- 
ment  of  sensation.  Pupils  equal  and  react  normally.  Reflexes:  patellar— 
both  active,  right  possibly  more  than  left;  no  ankle  clonus  but  a  suggestive 
right  Babinski;  abdominal  reflexes — right  less  active  than  left.  Fundi— 
retinal  veins  full ;  nasal  margins  and  lower  nasal  quadrants  of  both  optie 
disks  blurred  by  edema ;  small  amount  of  new  tissue  formation  along  the 
margins  of  optic  disks  and  in  both  phj-siological  cups.  Lumbar  puncture- 
clear  cerebrospinal  fluid  under  increased  pressure  (17  mm.)  ;  Wasaermann 
test  negative  and  cell  count  was  8  cells  per  cmm.    X-ray  (Doctor  Q.  W. 
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Wei  too) — ''depressed  area  of  new  bone  formation  in  left  frootal  area; 
no  linear  fracture  shown." 

Treaimeni. — Although  the  prognosis  for  this  patient  was  practically 
hopeless^  with  or  without  operation — the  convulsions  having  persisted  over 
such  a  long  period  of  time  and  following  aij  injury  of  over  30  years  ago,  yet 
as  there  were  present  the  signs  of  an  increased  intracranial  pressure  as 
revealed  by  the  ophthalmoscope  and  as  registered  by  the  spinal  mercurial 
manometer,  it  was  considered  advisable  to  perform  a  left  subtemporal  decom- 
pression and  a  removal  of  the  new  bone  formation  at  the  site  of  the  depres- 
sion in  the  hope  that  the  cortical  irritation  might  thus  be  lessened  and  the 
convulsive  seizures  and  their  resulting  meutal  and  emotional  deterioration 
be  at  leaat  retarded  and 
delayed. 

Operatians  (34  years 
after  original  brain  injury). 
— First,  left  subtemporal  de- 
compression: usual  vertical 
incision,  bone  removed,  and 
no  complications.  Dura  very 
thick,  vascular  and  tense, 
and  upon  incising  it,  much 
clear  cerebrospinal  fluid  es- 
caped, revealing  a  very 
** wet/'  e  d  e  m  a  t  o  u  s  cor- 
tex, which  protruded  under 
moderate  tension  but  did  not 
rupture.  "Whitish  indura- 
tion about  the  vessels  in  the 
sulci  and  of  the  overlying 
arachnoid — the  possible  resi- 
due of  the  former  snbarach- 
noid  hemorrhage,  U  s  u  a  1 
closure  with  2  drains  of  rnhWr  tissue  insertrnl  Temporarv"  sterile  gauze 
dressing  applied. 

Secand  Operation. — Curvilinear  incision  made  through  sear  of  former 
operation;  aftprmiieh  difficulty,  the  silvc*r  plate  imbedded  in  much  new  bone 
formation  was  removed  and  the  uiunerous  adhesions  to  ufulerlying  dura 
which  had  apparently  ^e-fnruied  were  separated.  Upon  incising  the  dura, 
there  was  exposed,  lying  witfiin  the  cortex  itself,  a  bluish  cystic  mass — the 
size  of  a  lemon;  the  outer  wall  of  the  cyst  was  excised,  allowing  straw- 
colored  fluid  to  escape  and  th^ni  the  cyst  itself  eollnpsed;  several  adhesions 
between  the  cyst-wall  and  overlying  <lura  were  severed.  The  dural  opening 
and  the  wound  were  closed  in  the  usual  manner  with  2  drains  of  rubber 
tissue  inserted  beneath  the  scalp.    Duration,  80  minutes. 

Post-operative  Notts. — rueventful  operative  recovery;  patient,  however, 
had  one  convulsion  during  his  ho.spital  couvalesccnce ;  patient  seemed  less 
confused  mentally  and  felt  that  his  headaehes  were  less  in  severity  upon 
discharge— 17  days  after  operation:  iueisinn  healed  prr  prhiunn. 


Fit;.  IJlll — I'he  ln^mv  ovul  iJyfin^t  iJ  the-  if  ft  friniTal  bone, 
fi^IlnwinK  a  rpiiiuva,!  nf  tin  tAd  (ieprt'ssfHl  fmniurf  cmirj  a,  left 
siihti'riipMjriil  (lei'iiTi(T)ri^f*i'm  in  ii  pjitit-rtt  having  jv  liijyth  intra- 
cruiiial  j>rt^.'«i9ure  vith  coiivultaive  Hciiurca.  .Marked  improve- 
ment folluwirijc  iht?  nixjrftiifm. 
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Ejftminfttion  (November  20,  1917—5  months  after  operations), — ^After 
leiiviiiif  tht'  JitiHjtital,  |)iilieiit  had  his  fii^t  general  eonvmlsion  7  weeks  later, 
to  be  followed  liy  the  tvt*eand  one  after  a  period  of  8  weeks;  he  has  ha*l 
iu  ull  now  Hinee  the  operation  5  convulsions  and  is  feeling  better  than  **for 
yettrw'";  he  haw  a  **li|fht''  position  as  a  Matehman— the  first  time  he  has 
bce'ii  iilili"  to  enrti  any  money  for  9  yean,.  He  no  longer  has  headaches,  and 
alfhou^li  bis  mentality  is  definitely  retarded,  he  ean  now  remember  simple 
thinKH.  and  he  has  sufficient  emotional  control  so  that  he  can  live  with  his 
relativeH  and  bis  relatives  ean  live  %vith  bini.  Decompression  area  is  flush 
witli  t  be  siirruuntlinj^^  Kcalp  and  pulsates  uurmally.  Reflexes — ^patellar  active. 
right  ptKssibly  more  than  left ;  no  ankle  clonus  and  plantar  flexion  cannot 
be  elicited  upon  rij^dit  toot ;  abdominal  reflexes — right  slightly  depressed. 
Fundi — retinal  veins  sli^ditly  enlargred ;  details  of  both  optic  disks  clear, 
thougli  ijew  tissue  formation  naturally  is  present,     X*ray   (Doctor  W,  H. 


Kiw*    HO  ivi*  m  —  Hushiwn  tiit^th^  fv^lKminie   the  *»fimitioB   of   rvmonJ   of   derrvesed   ffnelurt 
x4  U*0   lr>«ni«l  b»iiie  Mtd  •  IcO  subt«Mii(K«nil  ^t«^v»iuiir««^im  with  m&rkcd  tmproTwniit  of  the  symptoiw 

Stewart  —"l>t>ny  defect  o(  left  frontal  an*a  and  the  oval  decompression 
defect  with  thnv  silver  clips  in  sit*t  art*  clearly  demonstrated;  no  linear 
fraetiirt*  shown'*  (Fig.  1:^9^, 

iMSt  triinM«<ifi<H«  vr>tH*emWr  2.  191S — IS  months  after  operation)*^ 
Uurini:  the  i^jist  year,  pntieut  has  had  a  p^neral  ci>nvidsi^-e  seizure  about 
e\vry  il  to  S  wtvks :  in  the  ititcrvals,  however,  he  i^  able  to  hold  his  position 
as  a  watchttiau  and  cnio\^  life  in  a  simple  wiy.  The  convulsions  are  not 
cansiua:  a  marki\l  mental  and  emotional  detenoratioQ,  as  they  were  before 
the  d^X'^MMpr^^sskin  was  |vrf»>nm\l:  he  no  lonsrer  has  beiMhidMS.  Deeompresr 
sion  arva  sltirhtly  dcpr\-!*«^i  Unu^ath  flush  of  ^alp;  p«tlatmi  oonnaL  Re- 
flexes— i^tcllar  active,  tisrht  jH^jaJ^iWy  im\n*  than  Veft;  wi  ankle  eloom  dot 
Bahinski;  aWominal  reflexes — ri^ht  Kss^  th4ui  left,  Pnndi — r^iinal  WBI 
sliirtitly  entarpxi .  all  details  of  Uvifa  t^^ie  disl:si  dear  and  distinet ;  new 
tissiie  fivrmation  aKvnacr  opite  disk  wanrins  aitd  m  botli  pl^rsMofieal  cups 


CHRONIC  BRAIN  INJURIES  461 

is  still  present.  Photographs  (Pigs.  140  and  141)  disclose  the  amount  of 
deformity  and  disfiguration. 

Remarks. — Since  the  operations  in  June,  1917,  I  have  examined  this 
patient  almost  weekly  at  the  hospital  clinic  and  it  has  been  most  interest- 
ing to  observe  his  mental  and  emotional  improvement;  he  is  now  anxious 
to  do  some  other  form  of  work  than  that  of  watchman  and  his  emotional 
stability  has  been  so  benefited  that  his  relatives  state  he  is  a  *  *  changed  man. ' ' 
This  patient  was  operated  upon  almost  as  a  forlorn  hope — merely  to  give 
him  a  possible  chance  of  improvement,  and  I  believe  the  results  obtained  up 
to  the  present  time  certainly  justify  the  attempt  to  improve  his  condition ; 
from  the  pathology  revealed  at  the  operation,  it  would  be  too  much  to  expect 
an  ultimate  recovery,  but  the  improvement  effected  is  most  encouraging — 
no  matter  what  the  end-result  may  be. 

The  above  photographs  illustrate  the  small  amount  of  disfiguration  of  the 
bony  defect  in  the  left  frontal  area ;  surely,  no  silver  plate  or  other  foreign 
body  should  be  inserted  for  protection. 

Although  it  is  most  gratifying  that  the  convulsive  seizures  have  lessened 
both  in  severity  and  frequency  in  this  patient  (and  therefore  the  operations 
are  justified  even  though  this  improvement  of  the  patient's  condition  is  only 
temporary),  it  is  difficult  to  conceive  that  this  patient  can  be  so  benefited 
that  the  convulsions  will  cease;  it  would  seem  that  in  patients  having  brain 
injuries  for  a  long  period  of  years  and  then  finally  convulsive  seizures  do 
occur,  and  if  these  con\nilsions  are  permitted  to  continue  for  any  length  of 
time  so  that  they  become  at  all  frequent — more  than  one  a  week,  that  the  end- 
result,  operation  or  no  operation,  is  very  doubtful;  the  lessening  of  the 
•increased  intracranial  pressure,  however,  will  in  many  of  these  patients 
delay  and  retard  the  rapid  progress  of  the  mental  and  emotional  deteriora- 
tion and  from  this  standpoint  alone  the  operation  of  subtemporal  decom- 
pression in  selected  patients  is  more  than  justified. 

D.  Chronic  Brain  Injuries  As.sociated  with  a  Fracture  op  the  Base 
OP  THE  Skull  and  with  the  Symptoms  and  Signs  Persisting  ;  Minor 
AND  Major  Epilepsy.     Subtemporal  Decompression. 

Prom  what  has  been  stated  before,  the  patients  in  this  series  who  were 
operated  upon  were  only  selected  ones  in  whom  the  mental  and  emotional 
deterioration  had  not  been  severe,  the  epileptic  **  habit '*  not  of  long  duration 
or  severity,  and  in  whom  there  were  marked  signs  of  an  increased  intra- 
cranial pressure  which  had  been  ascertained  as  being  primary  and  not  sec- 
ondary' to  the  convulsions  themselves — that  is,  the  increa.sed  intracranial 
pressure  was  not  the  result  of  the  convulsions  but  a  possible  factor  in  their 
causation.  These  are  the  patients  and  the  only  ones — whether  there  has 
been  a  fracture  of  the  base  of  the  skull  or  not — for  whom  the  operation  of 
subtemporal  decompression  can  be  advised  as  offering  a  percentage  of  these 
patients  a  definite  chance  of  relief:  naturally,  the  longer  the  condition  has 
persisted  since  the  original  brain  injury,  and  especially  in  those  conditions 
complicated  by  epilepsy  in  its  major  form,  the  less  hopeful  is  the  prognosis 
following  any  operative  procedure. 

D.  Chronic  hrain  injuries  associated  with  a  fracture  of  the  base  of  the 
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skull;  symptoms  and  signs  persisting;  minor  and  major  epOeptg.   ftA- 
temporal  decompression. 

a.  Marked  improvement. 

Case  113.— Old  severe  brain  injury  associated  with  a  fraettue  of  tb 
skull  and  with  signs  of  an  increased  intracranial  pressure ;  oonToliiw  a» 
ures.    Right  subtemporal  decompression.    Excellent  recovery. 

No.  070.— Henry.  Twenty  years.  Colored.  Single.  Sailor.  U.  8- 

Admitted  October  10,  1913—1  year  after  injury,  Polyclinie  HoqiitaL 
Referred  by  Doctor  J.  B.  Engelson. 

Operation  October  21,  1913.  Right  subtemporal  decomprenkn  nd 
drainage. 

Discharged  October  27,  1913 — 7  days  after  operation. 

Family  history  negative. 

Personal  History. — ^Always  well  and  strong ;  is  not  alcoholio.    One  jm 
ago,  patient  fell  a  distance  of  20  feet  from  the  main  mast  down  upon  ib 
deck,  striking  upon  the  top  of  his  head ;  immediate  loss  of  eonsciousiiM  and 
profuse  bleeding,  with  a  ** watery"  discharge,  from  both  ears;  upon  arrinl 
in  port  2  days  later,  patient  was  taken  to  the  Marine  Hospital,  BrooUjiii 
where  he  remained  unconscious  for  8  days;  he  was  discharged  on  Ae 
twelfth  day  in  a  stuporous  condition  and  became  unconsdous  upon  leaduBg 
home.    Patient  was  able  to  leave  the  house  2  weeks  later,  but  complainel 
of  severe  headache;  vomited  almost  daily  and  2  months  later  (9  months 
ago) ,  patient  had  his  first  general  convulsive  seizure.  Beside  the  severe  head* 
aches,  dizziness  and  frequent  attacks  of  vomiting,  patient  has  fainteft^ 
2  to  4  times  each  day  during  the  past  6  months  and  has  had  a  general  convul- 
sive seizure  at  least  once  a  week ;  definite  blurring  of  vision.  "^ 

Examination  upon  admission  (1  year  after  injury). — Temperature, 
98.8'' ;  pulse,  68;  respiration,  16;  blood-pressure,  148.  Well-developed  and 
nourished  negro.  Complains  of  severe  headache;  while  sitting  upon  the 
bench  in  the  hospital  clinic,  patient  had  a  convulsive  seizure  (no  localicing 
signs)  and  vomited  profusely  and  forcefully — almost  projectile  in  character; 
pulse  descended  to  62  during  the  attack  and  respirations  to  12.  Head  nega- 
tive. Hearing  negative;  otoscopic  examination  revealed  an  irregular  scar 
over  the  lower  posterior  portion  of  the  right  tympanic  membrane ;  left  tym- 
panic membrane  negative ;  air  conduction  greater  than  bone  conduction  in 
both  ears.  Pupils  equal  and  react  normally.  Reflexes — ^patellar  increased  but 
equal ;  no  ankle  clonus  but  tendency  to  a  left  Babinski ;  abdominal  reflexes 
not  active  but  equal.  Fundi — retinal  veins  dilated ;  nasal  margins  of  both 
optic  disks  slightly  blurred ;  both  optic  disks  rather  pale  from  new  tissue 
formation  in  both  physiological  cups  and  along  the  margins — ^that  is,  a  mild 
secondary  optic  atrophy.  Lumbar  puncture — clear  cerebrospinal  fluid 
under  increased  pressure  (approximately  16  mm.) ;  Wassermann  test  nega- 
tive and  cell  count  was  5  cells  per  c.mm.  X-ray  (Doctor  A..  J.  Quimby) — 
**no  fracture  visible." 

Treatment. — The  definite  history  of  convulsive  seizures  in  a  patient  hav- 
ing a  definite  history  of  fracture  of  the  base  of  the  skull  to  be  followed 
by  spells  of  petit  mal  and  finally  by  convulsive  seizures  in  a  patient  having 
definite  signs  of  an  increased  intracranial  pressure  and  in  the  abaenee  of 
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luetic  infection — these  facts  made  it  advisable  to  perform  a  right  subtem- 
poral decompression  even  at  this  late  date  in  the  hope  that  a  lessening  of  the 
increased  intracranial  pressure  would  diminish  the  cortical  irritation  and 
thereby  cause  an  improvement. 

Operation  (1  year  after  injury). — Bight  subtemporal  decompression: 
usual  vertical  incision,  bone  removed,  and  no  complications;  removal  of 
bone  was  rather  difficult  technically  on  account  of  its  being  rather  ** ivory" 
and  thick.    Dura  thickened,  fairly  vascular  and  very  tense ;  upon  incising 
it,  much  cerebrospinal  fluid  escaped,  revealing  an  edematous  cortex  which 
bulged  into  the  dural  opening  but  did  not  rupture ;  much  arachnoid  *' sweat- 
ing/'   Numerous  adhesions  between  arachnoid  and  dura  and  these  were 
severed  as  far  as  possible  beyond  the  dural  opening.    Except  for  the  **wet'' 
condition  of  the  brain   (chronic  cerebral  edema),  the  cortex  was  normal. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  45  minutes. 
Post-operative  Notes. — Uneventful  operative  recovery;  patient  had  no 
spells  during  hospital  residence — headaches  disappeared  and  upon  patient's 
insistence,  he  was  discharged  7   days  after   operation;   incision   healing 
per  primam. 

Examination  (May  16,  1914 — 7  months  after  operation). — Patient  has 
not  had  an  attack  of  petit  mal  or  a  general  convulsive  seizure  since  the 
operation ;  no  headache,  and  says  he  feels  perfectly  well.  He  began  work  on 
l)oard  ship  2  weeks  after  leaving  the  hospital  and  has  been  working  ever  since ; 
he  promises  to  come  for  an  examination  whenever  in  this  port.  Reflexes — 
patellar  very  active  but  equal;  no  ankle  clonus  nor  Babinski;  abdominal 
reflexes  present  and  equal.  Fundi — retinal  veins  slightly  enlarged  but  not 
abnormallj' ;  details  of  both  optic  disks  clear ;  mild  secondary  optic  atrophy 
is  naturally  still  present. 

Examination  (October  28,  1915 — 24  months  after  operation). — Only  one 
ireneral  convulsion  since  the  operation  and  that  occurred  following  the 
drinking  of  gin  in  Havana  6  months  ago ;  he  has  had,  however,  7  spells  of 
petit  mal — always  following  a  heavy  meal  and  after  severe  exertion;  last 
attack  was  3  weeks  ago.  No  headache.  Decompression  area  slightly  de- 
PT^ssed  below  flush  of  scalp.  Reflexes  active  but  otherwise  negative.  Fundi 
— retinal  veins  within  normal  limits  of  size ;  no  edematous  blurring  of  optic 
disks,  which  are  rather  pale,  due  to  the  earlier  new  tissue  formation. 

Last  Examination  (March  6, 1918 — 53  months  after  operation). — Patient 
is  now  in  the  army  transport  serv^ice  and  has  no  complaints  at  present, 
although  during  the  past  2  years  he  has  had  6  spells  of  petit  mal — not 
sufficient,  however,  to  make  him  stop  working;  no  general  convulsive  seiz- 
ure during  the  past  3  years ;  no  headache.  Decompression  area  depressed 
and  pulsates  normally.  Reflexes  active  but  otherwise  negative.  Fundi — 
retinal  veins  of  normal  size ;  all  details  of  both  optic  disks  clear  and  distinct ; 
mild  secondary  optic  atrophy  naturally  still  present. 

Remarks, — It  will  be  necessary  to  trace  this  patient  over  a  longer  period 
of  time  before  it  can  be  asserted  that  the  patient  is  entirely  well ;  the  good 
result  obtained  so  far,  however,  is  undoubtedly  due  to  the  comparatively 
early  lessening  of  the  increased  intracranial  pressure  and  especially  in  a 
person  whose  intellectual  and  emotional  activities  are  of  a  lower  order  and 
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iknll;  9j^piamM  and  n^ns  permsting;  mimor  and  major  epiUpgy.    Sfih- 
Umparal  decompresrion. 

a.  Marked  improvement. 

HxBZ  113,— (>lti  severe  brain  injury  associated  with  a  fracture  of  tie 
Mktill  and  with  signs  of  an  increased  intracranial  pressure :  convulsive  scii- 
nren.    Kipht  «iil>tenipora]  decompression.    Excellent  recover^-. 

No.  070. — H^nry.  Twenty  years.   Colored.   Single.    Sailor.    U.  S. 

Admitted  October  10,  1013 — 1  year  after  injury,  Polyclinic  Hospital 
Referred  by  DtK'tor  J.  E.  Eng^lson. 

Operation  OHober  21,  1913.  Right  subtemporal  decompression  and 
draitmife. 

Disfhar^rod  October  27,  1913 — 7  days  after  operation- 

F(fmU}f  hixtortf  negative. 

PirHonul  n inf or fh— Always  well  and  strongr;  is  not  alcoholic.  One  year 
ii^ii,  [lalit^nt  fell  a  distance  of  20  feet  from  the  main  mast  down  upon  the 
deck,  Ktrikiri)^  upon  the  top  of  his  head;  immediate  loss  of  con.sciousness  and 
pn>fiJKe  ble(»dinjr.  with  a  ** watery'*  discharge,  from  both  ears:  upon  arrival 
ill  port  2  days  later,  patient  was  taken  to  the  Marine  Hospital,  Brookl^ii, 
wljere  lie  remained  luieonseiouH  for  8  days;  he  was  disehargeil  on  the 
iweh'tli  day  in  a  stuporous  condition  and  became  iinconseious  upon  reaching 
linine,  Patient  was  able  to  leave  the  house  2  weeks  later,  but  complainwl 
of  Kevcre  lieadaehe :  vomited  almost  daily  and  2  months  later  (9  months 
aM:oV,  patient  had  his  first  ireneral  convulsive  seizure.  Beside  the  severe  head- 
aches,  diy./iuess  and  frequent  attacks  of  vomiting,  patient  has  fainted 
2  io  4  times  each  day  durint«r  the  past  6  months  and  has  had  a  general  convul- 
sive Nei/ure  at  least  once  a  week  i  definite  blurring  of  %ision. 

ExtnttimttifUt    upon    admission    (1    year    after   injury). — Temperature* 
I*S.S^' ;  pulse^  (iS ;  res]>iration,  Ui;  blood -pressure,  148.    Well -developed  and 
nnni'ished   ne^M'o.     t/omphuns  of  severe  headache;  while  sitting  upon  the 
benelr  in  the  hosjiiial  elinic,  patient  had  a  convulsive  seizure  (no  localizing 
si^rus^  ;iiid  vomileil  prufusely  and  forcefully — almost  projectile  in  character; 
ptdso  dcMcnded  to  i\'2  durinir  the  attaek  and  respirations  to  12.     Head  nega- 
tive.    Hearing  negative;  otoscopic  examination  revealed  an  irregular  sear 
over  the  lower  ptisterior  portion  of  the  right  t\Tiipanie  membrane;  left  tjin- 
panie  meuibrane  negafive;  air  conduction  greater  than  bone  eonduetion  in 
l»otb  eiit>    Tupih  ctiUid  and  ivact  normnlly.  Reflexes — patellar  increased  but 
eiiurtl;  no  ankU*  chMUis  but  tendency  to  a  left  Babinski;  abdominal  reflexes 
not  active  but  tspial.     Fundi — n^tinal  veins  dilated;  nasal  margins  of  both 
optic  tiiNks  slightly  blurnM;  both  optic  disks  rather  pale  from  new  tissue 
fornuitun*  in  bi^th  pliv^iol^vgical  cups  and  along  the  margins — that  is,  a  mild 
!*ls^nut^^r\    4>pttc  atn^phy.     Lundvir   puncture — clear  eerebrosoinal   fluid 
under  iucr^M!«^\l  pn*s»ure  vappr\niiiw*tel>'  16  mm,) ;  Wassermai 
tiw  ,'iiul  ^vtl  ivunt  WHS  5  ocHs  |vr  e  mm.    X-ray  (Doctor  A.  J 
*Mh^  fi*«icHir^^  YiMMts'* 

r»>N4f  Mf  «»i  -  Th^  %Jt^t\nite  history  of  convulshre  seixuies  * 
u\i:  ^  \yivix\it  hisuvrv  %>f  frsK'tur*^  of  il»e  haae  of  the  si 
b^  ^^f^h^  wi  pfM  mM  3M^\  titvAl^v  l*y  c\iiiTi»lsiTie  seirurcs^ 
%^>*nn^  ^4^^  %^(  J>t^  iiH^r^s^Nl  iuiracraiiial  pressure  t 
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luetic  infection — these  facts  made  it  advisable  to  perform  a  right  subtem- 
poral decompression  even  at  this  late  date  in  the  hope  that  a  lessening  of  the 
increased  intracranial  pressure  would  diminish  the  cortical  irritation  and 
thereby  cause  an  improvement. 

Operation  (1  year  after  injury). — Right  subtemporal  decompression: 
usual  vertical  incision,  bone  removed,  and  no  complications;  removal  of 
bone  was  rather  difficult  technically  on  account  of  its  being  rather  **  ivory  *' 
and  thick.  Dura  thickened,  fairly  vascular  and  very  tense ;  upon  incising 
it,  much  cerebrospinal  fluid  escaped,  revealing  an  edematous  cortex  which 
bulged  into  the  dural  opening  but  did  not  rupture ;  much  arachnoid  ' '  sweat- 
ing.^' Numerous  adhesions  between  arachnoid  and  dura  and  these  were 
severed  as  far  as  possible  beyond  the  dural  opening.  Except  for  the  **wet'' 
condition  of  the  brain  (chronic  cerebral  edema),  the  cortex  was  normal. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  45  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery;  patient  had  no 
spells  during  hospital  residence — headaches  disappeared  and  upon  patient 's 
insistence,   he   was  discharged   7    days   after   operation ;   incision   healing 
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possibly  more  elemental,  so  that  thLs  patient  is  not  subjected  to  the  strain 
and  stress  of  modern  life  to  which  many  white  patients  are  subjected; 
besides,  the  nervous  system  of  the  negro  race  is  not  so  delicately  ailjusted 
as  that  of  the  white  raue  and  is  therefore  possibly  more  stable  in  withstand!]^ 
the  effects  of  cortical  irritation  due  to  an  increased  intracranial  presnm 
resulting  from  traumatic  cerebral  edema.  The  bad  effeet  of  alcohol  upon 
these  patients  having  an  increased  irritability  of  the  cerebral  cortex  has  often 
been  observed  and  its  use  cannot  be  too  strongly  condemned. 

The  cessation  of  headache  following  the  operation  of  decompression  in 
these  patients  is  verj'  impressive  ■  the  dural  tension,  being  lessened  by  the 
permanent  opening  and  incision  of  the  dura,  is  undoubtedly  the  usual  cause 
of  the  headache. 

The  complete  recovery  of  hearing  following  the  rupture  of  the  t^-mpanie 
membrane  in  those  patients  occnrs  in  over  fifty  per  cent,  of  the  oases,  so 
that  air  condnction  is  greater  than  bone  conduction. 

Case  114. — Old  severe  brain  injury  associated  with  a  fracture  of  the  base 
of  skull  and  with  signs  of  an  increased  intracranial  pressure;  convulsive 
seizures  and  motor  aphasia  with  mild  hemiparesis.  Left  subtemporal  decom- 
pression.   Eecovery. 

No.  050.— -Inhn.    Thirty-eight  years.   White.    Married.    Laborer.    U.  8. 

Admitted  May  16,  1014 — 7  months  after  injury,  Polyclinic  Hospital 
llcferred  by  Doctor  E.  S,  Bishop, 

Operation  Jlay  22,  1J)14.    Left  subtemporal  decompression  and  drainage. 

Discharged  June  4, 1914 — 12  days  after  operation. 

Farnily  history  negative.  Patient  and  all  of  his  relatives  are  right- 
handed, 

l^ersonal  ///js for// .^-Always  well  and  strong;  not  alcoholic.  Seven  months 
ago,  w^hile  loading  a  boat,  patient  was  struck  upon  the  left  side  of  the  head 
by  a  bucket  of  coal ;  unerinscious  for  several  minutes  and  a  blood-tinged 
'*  watery ' '  fluid  trickled  f nmi  the  left  ear ;  was  able  to  walk  home  but  he  coultl 
not  speak  for  3  days  following  the  injur}' ;  after  remaining  home  for  10  days, 
patient  attempted  to  work,  but  on  account  of  the  severe  continuous  headache 
be  was  unable  to  work  for  more  than  2  or  3  days  each  week.  Two  months 
ago,  after  a  series  of  very  severe  headaches,  he  had  the  first  general  con- 
vulsion,- 10  days  later,  the  second  general  convulsion  occurred^beginning 
in  the  right  side  of  face,  then  right  arm,  right  leg  and  finally  the  entire 
body,  and  it  eiiutinuc^l  for  23  minutes.  Since  the  injury,  patient  has  had 
a  definite  impairment  of  speech — unable  to  use  the  proper  word  at  times  and 
even  has  difficulty  in  I'epeating  words,  although  he  could  write  them — the 
motor  type  of  aphasia.  There  has  been  a  distinct  change  of  disposition 
in  that  the  patient  has  beeomc  more  irritable,  while  the  m' 
definitely  impaired,  especially  for  recent  events,    Durit  J 

convulsions  have  occur rcrl  as  frequently  as  7  times  a  di  " 

on  the  right  side  of  the  face  and  then  extending  to  th^ 
leg  and  finally  a  general  cnrivulsive  seizure  occurred 
to  speak  a  word  for  several  hours  after  each  atta 
of  motor  aphasia ;  no  agraphia  or  sensory  invo 
word  deafness.  eteV whihi^i^^^^^^^^hh 
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Examination  upon  admission  (7  months  after  injury). — ^Temperature, 
100°  ;  pulse,  80 ;  respiration,  22 ;  blood-pressure,  146.  Well-developed  and 
nourished.  Unable  to  speak — ^merely  nods  head;  considered  ** stupid''  on 
account  of  the  impairment  of  speech.  Definite  weakness  of  entire  right  side 
of  body,  especially  of  right  side  of  face  and  right  arm  (right  facial  paresis 
is  of  the  cortical  type  in  that  the  right  forehead  muscles  are  not  involved). 
Hearing  of  left  ear  less  acute  than  that  of  right ;  bone  conduction  equals  that 
of  air  conduction;  otoscopic  examination  reveals  a  small  scar  of  a  for- 
mer perforation  in  the  upper  posterior  portion  of  the  left  tympanic  mem- 
brane. Pupils  equal  and  react  normally.  Reflexes — patellar  exaggerated, 
right  more  than  left ;  slight  right  ankle  clonus  but  no  Babinski ;  abdominal 
reflexes — right  depressed.  Fundi — retinal  veins  dilated;  nasal  halves  of 
both  optic  disks  blurred  by  edema — left  possibly  more  than  right.  Lumbar 
puncture — clear  cerebrospinal  fluid  under  increased  pressure  (approxi- 
mately 15  mm.)  ;  Wassermann  test  negative  and  cell  count  was  4  cells  per 
c.mm.    X-ray  (Doctor  A.  J.  Quimby) — **no  fracture  of  the  skull  is  shown." 

Treatment. — In  the  hope  that  a  mechanical  lessening  of  the  increased 
intracranial  pressure  of  this  patient  would  result  in  an  immediate  improve- 
ment of  the  condition,  so  that  the  headaches  would  disappear,  the  convul- 
sions cease,  the  paraphasia  improve  and  the  weakness  of  the  right  side  of  the 
body  become  less  marked,  a  left  subtemporal  decompression  was  advised. 

Operation  (May  22,  1914 — 7  months  after  injury). — Left  subtemporal 
decompression :  usual  vertical  incision,  bone  removed,  and  no  complications. 
Dura  thickened  and  under  high  tension ;  upon  incising  it,  a  large  amount 
of  clear  cerebrospinal  fluid  escaped,  revealing  an  edematous  cortex ;  typical 
arachnoid  **sweating'';  the  protruding  cortex  did  not  rupture  and  by  the 
end  of  the  operation,  the  pulsations  were  normal.  Much  induration  of  new 
tissue  formation  in  the  arachnoid  and  about  the  cortical  veins  in  the  sulci ; 
numerous  adhesions  between  arachnoid  and  overlying  dura  and  these  were 
severed.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration, 
40  minutes. 

Post'Operntive  Notes. — Uneventful  operative  recovery;  within  4  days 
after  operation,  patient  was  able  to  speak  several  sentences,  using  the  words 
in  continuity  and  correctly;  convulsive  seizure  of  a  mild  general  type 
occurred  on  the  seventh  day  post-operative ;  no  complairft  of  headache, 
however,  and  patient  insisted  upon  being  discharged  on  the  twelfth  day 
post-operative ;  incision  healed  per  primam. 

Examination  (July  6,  1914 — 44  days  after  operation). — General  im- 
provement continues ;  no  convulsions  and  no  headache  except  for  a  '  *  heavy 
dull  feeling**  in  the  head;  still  paraphasic  but  much  better;  slight  weakness 
of  right  arm,  but  he  no  longer  limps  upon  the  right  leg  and  no  facial  weak- 
ness can  be  elicited.  Decompression  area  flush  with  the  surrounding  scalp ; 
normal  pulsation.  Reflexes — patellar  active,  right  greater  than  left;  no 
ankle  clonus  and  no  Babinski ;  abdominal  reflexes — ^right  possibly  less  active 
than  left.  Fundi — retinal  veins  only  slightly  .e(nlA.nrMi  •  nosal  margins  of 
both  optic  disks  indistinctly  blurred 

Examination  (October  ^^ 
has  had  only  3  major  d 
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petit  wral— momentarilj  losing  eoasciousness,  but  of  such  short  duration  that 
patient  did  not  fall.  Speech  has  bo  improved  that  he  can  repeat  with  only 
an  occasional  error  the  following  test  phrases:  '* Around  the  rugged  rock, 
the  ragged  rascal  ran'*;  **The  third  red  riding  artillery  brigade";  ** Con- 
stantinople'';  '*Tnily  rural'';  **Tbe  sea  ceaseth  and  it  rejoieeth  us.'^  Na 
agraphia.  There  is  still  a  slight  weakness  of  the  right  hand-grip  and  pos- 
fiibly  some  awkwardness  in  performing  the  various  pointing  tests^  but  patient 
is  able  to  do  his  work  almost  as  well  as  before  the  injury ;  he  tires  more  easily, 
however,  and  requires,  he  sa>*s,  10  hours  sleep  each  night.  Reflexes — ^patellar 
active,  right  possibly  greater  than  left;  no  ankle  clonus  nor  Babinski; 
abdominal  reflexes  present  and  equal.  Fundi  negative.  Decompression 
area  depressed  and  pulsates  normally. 

Last  Report  (September  16.  1018 — 52  months  after  operation). — -Patient 
has  had  only  2  convulsive  seizures  during  the  past  2  years  and  these^  he 
writes,  were  only  'Might  ones.''  He  has  no  marked  complaints  and  worics 
daily.  No  trouble  with  speech,  although  he  occasionally  skips  a  word,  but 
"no  one  notices  it."     No  alcoholism. 

Rfmarks,~An  unusually  excellent  resiilt  has  up  to  the  present  time 
been  obtained  in  this  patient  and  it  has  imdonbtedly  been  due  to  the  fact 
that  the  cranial  injury  was  a  comparatively  recent  one  and  that  the  eoovul* 
srvc  seizures  were  of  only  2  months'  duration ;  they  were  occurring,  however^ 
so  rajjiilly  during  the  ;j  weeks  preceding  the  operation  that  the  prognosis 
was  very  doubtful.  This  patient  was  in  excellent  physical  condition  and, 
together  with  the  absence  of  alcoholism,  made  the  good  result  possible. 

The  definite  ri^^ht  hem i paresis  and  m:>tor  aphasia  with  an  occasional  con* 
vulsiun  beginning  in  the  right  arm — these  localizing  signs  were  probably 
due  to  a  cerebral  edema  i:s  revealed  at  operation  rather  than  to  a  supra- 
cortical  or  cortical  hemorrhage,  which  was  not  disclosed;  there  coidd  be 
found  no  extracranial  causae  for  the  development  of  the  cerebral  edema  and 
naturally  the  suliaraehnoid  hemorrhage  occurring  at  the  time  of  the  injury 
must  hv  considered  an  etiological  factor  in  its  production, 

A  pure  motor  aphasia  is  a  very  rare  condition;  almost  all  of  these 
so-called  *' aphasias'*  are  really  variations  of  paraphasia — ^there  being 
usually  a  sensory  rleuK'nt  in  their  fonnation.  I  do  not  consider  this  patient 
to  have  had  a  true  condition  of  motor  rphasia. 

Casi:  115. — i  Mil  severe  brain  injury  associated  with  a  fracture  of  the  base 
of  the  skull  and  with  signs  of  an  increasing  intracranial  pressure ;  convulsive 
seizures.     Hight  sul>t(*mporal  decomiircssion.    Recovery. 

No.  173. — -fulius.    Fifty-two  years.   Wliite.   Married.   Tailor.   Russia. 

Admitted  July  2.  11)14^S  months  after  injury,  Polyclinic  Hospital. 
Rcf(  rred  by  Doctor  Alexander  Lyk\ 

r>[)eration  July  f),  1914.    Hi^dit  subtemporal  decompression  and  drainage. 

jJiseliar^'cd  July  2fi,  irJ14 — 17  days  after  operation. 

Famihj  hist  or  u  negative. 

Personal  //i'.s/or//.— Always  well  and  strong ;  no  alcoholism.  Eight  months 
ago,  patient  was  knocked  down  by  an  automobile;  immediate  loss  of  con- 
sciousucss;  prc^fusc  bleeding  from  right  ear;  taken  in  an  ambulance  ^^  a 
hos[iitcil  win-re  \h^  n  niiiiued  2  weeks;  unconscious  for  2  days.    Since  his 
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charge  from  the  hospital,  patient  has  had  severe  constant  headaches  and  a 
haziness  of  vision,  which  has  been  increasing.  Three  months  ago,  patient 
had  the  first  general  convulsion — no  localizing  signs ;  second  general  convul- 
sive seizure  occurred  10  days  later  and  during  the  past  3  months,  patient  has 
had  8  convulsions  of  major  character. 

Examination  upon  admission  (8  months  after  injury). — ^Temperature, 
98.2°  ;  pulse,  64 ;  respiration,  30 ;  blood-pressure,  164.  Fairly  well-developed 
and  nourished.  Complains  of  severe  headache  and  is  unable  to  tell  a  con- 
nected story.  Rather  ** doughy"  feel  to  entire  posterior  half  of  scalp  with 
marked  tenderness  upon  pressure.  Hearing  negative ;  otoscopic  examination 
reveals:  a  recent  scar  in  the  posterior  lower  quadrant  of  right  tympanic  mem- 
•brane ;  air  conduction  greater  than  bone  conduction.  No  paralyses  or  im- 
pairment of  sensation ;  left-hand  grasp  possibly  weaker  than  right.  Pupils — 
moderately  contracted,  equal  and  react  to  light  sluggishly.  Reflexes — patel- 
lar very  much  exaggerated,  left  greater  than  right;  no  ankle  clonus  but 
left  Babinskij  abdominal  reflexes — left  less  active  than  right  (at  this  point 
of  the  examination,  the  patient  suddenly  had  a  convulsion  beginning  in  the 
left  arm,  then  left  leg,  and  finally  the  entire  body ;  duration  was  2  minutes). 
Fundi — retinal  veins  dilated ;  nasal  margins  of  both  optic  disks  blurred  and 
both  nasal  halves  rather  indistinct.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  increased  pressure  (approximately  16  mm.)  ;  Wassermann  test 
negative  and  cell  count  was  7  cells  per  c.mm.  X-ray  (Doctor  A.  J.  Quimby) 
— '*no  fracture  visible.  *' 

Treatment. — The  history  of  cranial  injury  followed  by  convulsive  seiz- 
ures and  associated  with  signs  of  an  increased  intracranial  pressure  indi- 
cated the  advisability  of  a  lowering  of  the  increased  intracranial  pressure 
by  means  of  a  right  subtemporal  decompression,  in  the  hope  that  the  cortical 
irritation  could  thus  be  lessened  and  the  convulsive  seizures  be  prevented ;  to 
relieve  the  headache  alone  would  be  of  great  value  to  the  patient.  Naturally, 
if  an  operation  is  to  be  performed  now,  it  would  have  been  much  better 
if  the  operation  had  occurred  immediately  following  the  injury  and  thus 
the  great  danger  of  convulsive  seizures  would  have  been  very  much  les- 
sened ;  that  is,  it  is  much  better  judgment  to  relieve  the  intracranial  pressure 
early  and  thus  prevent  complications  rather  than  to  operate  upon  patients 
after  the  complications  have  occurred — and  they  do  occur  in  almost  70  per 
cent,  of  these  non-operated  patients  having  brain  injuries  associated  with  the 
signs  of  increased  intracranial  pressure. 

Operation  (8  months  after  injury). — Right  subtemporal  decompression: 
usual  vertical  incision,  bone  removed,  and  no  complications;  both  the  subcu- 
taneous tissue  and  the  temporal  muscle  were  still  ''boggy''  and  contained 
much  old  blood  from  the  foraier  cranial  injury.  Dura  thickened  and  under 
high  tension;  upon  incising  it,  clear  cerebrospinal  fluid  spurted  to  a  height 
of  2  cm.;  the  underlying  edematous  cortex  bulged  but  did  not  rupture, 
as  the  cerebrospinal  fluid  escaped  in  large  quantities.  Supracortical  vessels 
and  arachnoid  had  a  large  amount  of  new  tissue  formation  in  and  about 
them — the  residue  of  a  former  subarachnoid  hemorrhage.  As  the  cortex 
receded  and  pulsated  normally,  it  was  not  considered  advisable  to  perform 
a  bilateral  decompression,  as  the  pressure  had  been  so  greatly  lessened  by 


468       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

thi:^  operation.     Usual  closure  with  2  drains  of  rubber  tissue   insert! 
Duration,  45  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery  j  several  twitches 
of  mild  degree  occurred  in  the  left  arm  and  left  side  of  face  duriug  the  opera- 
tive convalescence,  but  no  general  convulsive  seizure  occurred.  Patient  felt 
so  well  that  it  was  with  great  difiBcuIty  that  he  could  be  kept  in  the  hospital 
until  the  seventeenth  day  post-operative  w^beu  he  w^as  discharged ;  incision 
healed  per  priinam. 

Examinafion  (September  12»  1915 — 14  months  after  operation) . — ^Patient 
has  had  3  general  eo]ivulsi%'e  seizures  since  the  operation  and  all  occurred 
during  the  month  of  February,  1915 — 7  months  ago;  no  exciting  factor  was 
ascertained  as  being  the  cause  for  these  3  cou\iilsions,  but  he  had  complained 
of  headache  and  dizziness  during  the  preceding  week.  Patient  has  been  able 
to  work  during  the  past  5  months ;  no  longer  complains  of  headache  and  has 
improved  both  mentally  and  especially  emotionally.  No  weakness  of  the  arms 
or  legs  elicited.  Reflexes — patellar  active,  left  greater  than  right;  no  aakle 
clonus  but  tendency  to  a  left  Babinski ;  Rbdominal  reflexes  present  and  equal. 
Fundi— retinal  veins  rather  full;  only  lower  nasal  margins  of  both  optic 
disks  slightly  bhirrpcl^-other  details  being  distinct.  Decompression  area 
slightly  depressed  below  flush  of  scalp  and  pulsates  normally. 

Examinniion  (October  20,  1917—39  months  after  operation). — During 
the  past  2  years,  patient  has  bad  6  general  ennvulsive  seizures— 2  eonvnlsions 
occurring  on  the  same  day  3  different  times;  no  precipitating  cause  for 
these  attacks  could  be  ascertained.  Patient,  however,  has  been  able  to  work 
daily  and  has  no  complaints  except  the  fear  of  another  attack:  no  headache 
nor  dizziness.  No  weakness  of  the  extremities  either  subjectively  or  objec- 
tively. Deeoinpression  area  depressed  and  pulsates  normally.  Reflexes — 
pateHar  active  but  otherwise  negative.  Fundi  negative,  except  for  slight 
enlargement  of  retinal  veins, 

La$i  REpori  (November  20,  1918 — 52  months  after  operation ),^ — Son 
"^Tites  that  patient  has  bad  only  2  eonvulsivc  seizures  during  the  past  year 
but  that  he  has  had  several  ** slight  faints'' — apparently  a  petit  mat  attack 
with  no  muse  11  la  r  eon  tract  ions.  Patient  is  working  daily  and  has  no  real 
complaints  except  the  spells. 

Remarks. — Whether  this  eonilition  of  occasional  convnalsive  seizures  will 
gradually  subside  or  whether  it  will  de%^elop  into  the  more  serious  con- 
dition of  frequent  convulsions  cainiot  be  stated  with  certainty;  the  latter, 
however,  is  to  be  feared,  and  especially  is  this  true  in  patients  over 
50  years  of  age  in  wliom  artcrioselerotie  changes  are  becoming  more  and 
more  pronounced. 

It  would  seem  that  the  eb runic  cerebral  edema  following  the  cranial 
injury  and  subaraeluictid  hemorrhage  had  been  suflScient  by  their  irritation 
to  precipitate  convulsive  seizures,  and  that  the  operation  of  right  subtem- 
poral decompression  had  so  lessened  this  increased  intracranial  prr       re 
and  thereby,  to  a  large  extent,  the  irritative  presence  of  a  supract 
residue  of  a  former  subarachnoid  hemorrhage,  that  the  progress  o* 
condition  !iad  at  least  been  dehiycd  and  retarded  and  it  is  hoped  t^- 
cured;  from  the  subseqnent  history  of  the  patient  following  the  op 
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and  especially  during  the  past  2  years,  it  is  doubtful  that  this  latter  good 
result  will  be  obtained. 

The  rapid  recovery  of  normal  hearing  of  the  right  ear  is  very  impressive 
since  only  8  months  have  elapsed  since  the  cranial  injury ;  the  fact  that  the 
air  conduction  was  greater  than  the  bone  conduction  within  that  short 
period  of  time  indicates  that  the  transmission  mechanism  of  the  right  middle 
ear  was  not  permanently  damaged. 

Case  116. — Old  severe  brain  injury  associated  with  a  fracture  of  the 
base  of  the  skull  and  with  signs  of  an  increased  intracranial  pressure ;  convul- 
sive seizures.    Bight  subtemporal  decompression.    Improvement. 

No.  15. — ^Richard.  Forty-five  years.  White.  Married.  Ice-man.  Ireland. 

Admitted  January  5,  1915 — 10  years  after  injury,  Polyclinic  Hospital. 
Referred  by  Doctor  T.  H.  Morgan. 

Oi)eration  January  13,  1915.  Right  subtemporal  decompression  and 
drainage. 

Discharged  February  5,  1915 — ^23  days  after  operation. 

Family  history  negative. 

Personal  History, — ^Always  well  and  strong;  only  moderate  use  of 
alcohol.  Ten  years  ago,  while  patient  was  racing  upon  a  bicycle  in  Ireland, 
he  fell,  striking  his  head  against  a  large  stone ;  immediate  loss  of  conscious- 
ness which  persisted  for  3  days;  blood  and  a  •* watery"  fluid  discharged 
from  the  right  ear;  the  patient  gradually  recovered  but  severe  headaches 
continued  for  several  months  and  then  subsided.  Six  years  ago  (4  years 
after  injury),  patient  had  the  first  convulsive  seizure  following  an  unusually 
severe  headache  over  a  period  of  one  month ;  no  localizing  signs.  The  second 
spell  occurred  6  weeks  later,  and  the  third  spell  one  month  after  the  second ; 
they  increased  both  in  frequency  and  in  severity  until  3  years  ago  (3  years 
after  the  first  attack),  the  patient  was  having  at  least  one  severe  seizure  every 
10  days  to  2  weeks ;  3  years  ago,  an  osteoplastic  flap  operation  was  performed 
at  Bellevue  Hospital  over  the  left  posterior  parietal  area ;  nothing  grossly 
abnormal  was  noted  and  the  bone-flap  was  replaced  (much  difficulty  recorded 
in  suturing  dura  on  account  of  the  protrusion  of  the  underljang  cortex  and 
the  dura  could  not  be  closely  sutured).  Within  one  month  after  this  opera- 
tion, the  convulsive  seizures  returned  and  apparently  with  greater  severity  in 
that  the  patient  would  remain  unconscious  for  a  period  of  3  to  10  hours,  to  be 
followed  by  the  most  severe  headache.  Since  this  time  and  during  the  past 
3  years,  the  convulsive  seizures  have  increased  in  frequency  and  severity  so 
that  he  now  remains  unconscious  for  a  period  of  8  to  25  hours  following  an 
attack  and  he  has  been  unable  to  work  during  the  past  year  for  more  than  a 
few  days  at  a  time ;  headaches  are  extreme  and  the  patient  has  deteriorated 
both  mentally  and  emotionally,  especially  in  the  past  3  months. 

Examination  upon  admission  (10  years  after  injury). — Temperature, 
99**;  pulse,  70;  respiration,  18;  blood-pressure,  142.  Large  and  unusually 
well-developed  man,  weighing  204  pounds.  Patient  is  in  a  rather  confused 
state  mentally — this  condition  being  exaggerated  as  the  result  of  his  having 
had  a  very  severe  convulsion  30  hours  previously.  Many  small  scars  of 
former  scalp  lacerations  are  scattered  over  his  head  and  also  both  sides  of  the 
tongue  are  badly  lacerated.    Over  the  posterior  portion  of  the  left  parietal 
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bone  is  a  large  horse-shoe  incision — ^the  site  of  the  fonner  operatko.  Ni 
paralyses  nor  impairments  of  sensation.  Hearing  negative;  sor  oondoBliai 
is  greater  than  bone  conduction.  Pupils  equal  and  react  to  light  mffm/Br. 
Reflexes — ^patellar  exaggerated  but  equal;  no  ankle  clonos  nor  Babiii 
abdominal  reflexes  rather  depressed  but  equal.  Fundi — ^retinal  Tons  dilfted; 
nasal  halves  and  temporal  margins  of  both  optic  disks  blurred  by  ada 
physiological  cups  shallow  from  new  tissue  formation.  Lumbar  pvinetom- 
clear  cerebrospinal  fluid  under  increased  intracranial  preflsore  (apprad- 
mately  16  mm.) ;  Wassermann  test  negative  and  cdll  count  8  cdla  per  eju. 
X-ray  (Doctor  A.  J.  Quimby) — ^''site  of  former  osteoplastic  flap  opentioa 
over  posterior  portion  of  left  parietal  bone;  no  line  of  fracture  revealed." 

TreatmeTii, — The  history  of  a  definite  brain  injury  followed  late  tj 
convulsive  seizures  and  associated  with  the  signs  of  a  definite  inereaN  rf 
the  intracranial  pressure  made  advisable  the  operative  relief  of  this  inereued 
intracranial  pressure,  in  the  hope  that  the  convulsive  seizures  eoold  be 
lessened  in  frequency  and  severity  and  the  rapid  progress  of  the  condition 
be  at  least  delayed ;  naturally,  the  prognosis  was  very  grave  and  the  open- 
tion  was  performed  merely  in  the  belief  that  if  the  cortical  irritation  eooU 
be  lowered,  then  a  definite  improvement  would  be  possible. 

Operation  (10  years  after  injury). — Right  subtemporal  decomprenoa: 
usual  vertical  incision,  bone  removed,  and  no  complications;  an  umnoaDj 
difficult  operation  technically  in  that  the  bone  was  very  thick,  hard  and 
brittle  C' ivory"),  and  because  the  temporal  muscle  was  very  thick  and 
resistant,  making  retraction  very  difficult.  Dura  whitish  and  thickened,  in& 
many  adhesions  to  the  overlying  bone ;  exceedingly  tense  and  upon  indriiig 
it,  clear  cerebrospinal  fluid  welled  out,  exposing  an  unusually  "wet,"  ecte- 
matous  cortex  which  tended  to  protrude  but  did  not  rupture  owing  to  the 
rapid  escape  of  much  cerebrospinal  fluid;  typical  arachnoid  "sweating." 
Alon^  the  vessels  in  the  sulci  and  in  the  arachnoid  itself  was  a  large  amomit 
of  new  tissue  formation  giving  these  structures  a  hazy,  cloudy  appearanee 
and  due  most  probably  to  a  former  subarachnoid  hemorrhage.  Usual  closure 
with  2  drains  of  rubber  tissue  inserted.    Duration,  55  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery  with  the  exception 
that  upon  the  seventh  day,  a  small  amount  of  yellowish  creamy  pus  appeared 
at  the  lower  angle  of  the  incision;  a  small  amount  of  this  pus  ("staphylo- 
cocci") continued  to  be  discharged  during  the  following  7  days  when  the 
wound  finally  healed.  (There  is  no  excuse  for  an  infection  of  this  character 
to  occur  in  a  "clean"  case;  the  danger  is  very  great  indeed,^  and  it  simply 
means  that  the  operator  or  the  other  members  of  the  team  have  been  ** dirty," 
and  less  frequently  so,  infective  operative  material;  fortunately  in  this 
patient,  the  infection  did  not  result  fatally.)  No  convulsions  occurred  dur- 
ing the  hospital  convalescence  and  the  patient  was  discharged  on  the  twenty- 
third  day  post-operative.  Upon  arriving  home,  patient  had  a  alight  general 
convulsive  seizure,  or  rather  twitching,  lasting  only  30  seconds;  no  mental 
confusion  nor  emotional  upset,  however,  followed. 

Examination  (September  8, 1916 — 19  months  after  operation). — ^Patient 
has  had  only  5  general  convulsive  seizures  since  the  operation  and  the 
severity  of  each  attack  has  become  very  much  lessened;  he  has  never  re- 
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mained  unconscious  for  longer  than  one  hour  and  has  been  able  to  resume  his 
work  the  same  day  of  the  attack ;  only  occasional  dull  throbbing  headache — 
at  which  time  the  decompression  area  bulges ;  the  patient  has  been  able  to 
work  during  the  past  9  months.  The  decompression  area  is  slightly  depressed 
and  pulsates  normally.  Reflexes  very  active  but  otherwise  negative.  Fundi 
— ^retinal  veins  enlarged ;  nasal  margins  of  both  optic  disks  slightly  blurred, 
but  the  new  tissue  formation  in  both  physiological  cups  and  along  the  nasal 
margins  of  the  optic  disks  is  naturally  still  present;  both  disks  possibly 
paler  than  normal — due  probably  to  new  tissue  formation. 

Last  Examination  (August  28,  1918 — 43  months  after  operation). — 
Patient  has  now  had  11  general  convulsive  seizures  in  all  since  the  opera- 
tion; no  attack,  however,  during  the  past  11  months  and  he  feels  '4n  the 
best  of  health  and  spirits. ' '  Patient  has  a  heavy  dull  feeling  in  the  head 
about  every  10  days,  but  it  is  most  unusual  for  him  to  have  a  headache  of 
any  severity — the  last  one  being  almost  6  months  ago.  He  has  made  a 
marked  improvement  mentally  in  that  he  has  become  more  alert  and  is 
able  to  conduct  his  ice  business  much  more  successfully;  no  longer  loses 
his  temper  unless  the  provocation  is  extreme.  Decompression  area  is  slightly 
depressed  beneath  the  flush  of  scalp  and  pulsates  normally.  Reflexes  active 
but  otherwise  negative.  Fundi — retinal  veins  enlarged;  nasal  margins  of 
both  optic  disks  slightly  blurred  by  edema ;  new  tissue  formation  naturally 
persists  as  at  the  preceding  examination. 

Remarks, — The  post-operative  history  of  this  patient  is  most  instructive 
and  encouraging.  The  osteoplastic  flap  operation  could  naturally  be  of  no 
permanent  benefit  to  the  patient  in  the  presence  of  the  increased  intracranial 
pressure,  because,  if  there  was  no  gross  lesion  removed  at  the  operation,  the 
dura  would  have  been  opened  only  temporarily  and  the  bone-flap  then 
replaced,  and  naturally  under  these  conditions  there  could  not  have  been 
formed  a  permanent  decompression,  so  that  within  a  few  days  after  the 
operation  the  intracranial  pressure  would  have  attained  its  former  degree 
of  pressure  and  thus  the  condition  would  not  have  been  relieved  at  all  to 
any  appreciable  degree ;  besides,  the  greater  risk  of  this  operative  procedure, 
both  from  a  technical  standpoint  and  from  the  fact  that  it  was  performed 
*'high  up"  over  the  more  highly  developed  area  of  the  cortex — the  motor- 
aensory  region.  It  is  not  surprising,  therefore,  that  the  convulsions  quickly 
returned  and  this  has  been  the  history  of  the  vast  majority  of  patients 
having  convulsive  seizures — whether  traumatic  or  otherwise,  who  have  had 
cranial  operations  of  the  osteoplastic  type  performed  upon  them — ^and 
especially  is  this  so  in  the  presence  of  a  definite  increase  of  the  intracranial 
pressure.  Whether  this  patient  will  remain  in  this  improved  condition 
or  will  gradually  return  to  the  former  condition  of  frequent  and  severe 
convulsive  seizures — only  the  careful  following  of  his  case  over  a  long  period 
of  years  will  tell ;  if,  however,  the  cortical  irritation  has  been  lessened  suffi- 
ciently by  the  lowering  of  the  increased  intracranial  pressure  of  the  cerebral 
edema  by  means  of  the  decompression,  then  the  prognosis  should  be  more 
hopeful  and  a  good  result  is  possible.  One,  however,  cannot  allow  himself 
to  become  too  optimistic  regarding  patients  of  this  character,  because  they 
may  appear  improved  for  a  period  of  months  and  even  years,  and  then  with- 
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out  any  cause  that  can  be  ascertained,  the  patient  will  undergo  a 
convulsive  seizures  that  result  most  disastrously. 

This  patient  again  illustrates  the  complete  recovery  of  hearing  of  fk 
right  ear  even  after  a  discharge  of  cerebrospinal  fluid  from  it  at  the  tine 
of  the  injury  and  thus  indicative  of  a  fracture  of  the  base  of  the  skull  in  thit 
area ;  in  so  many  patients,  this  impairment  of  hearing  is  only  a  tempomy 
one — ^usually  not  of  longer  duration  than  12  to  18  months. 

Case  117. — Old  severe  brain  injury  associated  with  a  fractnre  of  Ik 
vault  and  of  the  base  of  the  skull  and  with  signs  of  an  increased  intracraniil 
pressure ;  continuous  severe  headache  and  spells  of  petit  mal.  Left  rabtoi- 
poral  decompression.    Recovery. 

No.  292.— Father  Francis.  Forty-three  years.  White.  Single.  IGnkn- 
ary  Priest.    France. 

Admitted  June  12,  1915 — 10  years  after  injury.  Polyclinic  Hoq>itaL 
Referred  by  Doctor  A.  B.  Duel. 

Operation  June  22, 1915.    Left  subtemporal  decompression  and  drainage. 

Discharged  July  7,  1915—15  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.    Ten  years  ago  while  work- 
ing among  the  Indians  in  the  Canadian  Northwest,  patient  was  in  a  runaway 
accident  in  which  he  was  kicked  upon  the  head,  left  lower  jaw  fractured 
and  3  ribs  of  the  left  side  of  his  chest  broken ;  patient  remained  unconacions 
for  one  week  with  no  special  medical  attendance ;  profuse  bleeding  from  the 
left  ear  ceased  after  3  days ;  gradual  recovery  from  the  acute  condition,  and 
after  5  months  patient  was  able  to  resume  his  work  in  a  less  active  capacity; 
he  always  complained,  however,  of  a  dull  heavy  feeling  in  the  head,  spells 
of  dizziness  and  at  times  a  severe  headache.   Two  years  ago,  during  a  spell 
of  dizziness,  patient  '"fainted"  momentarily  and  since  that  time  these  lapses 
of  consciousness  of  the  petit  mat  type  have  occurred  almost  daily;  severe 
frontal  and  left  temporal  headaches  have  increased  in  frequency  and  in 
intensity  so  that  he  has  been  obliged  to  give  up  his  work  during  the  past 
18  months;  after  any  exertion  such  as  walking,  a  severe  pain  in  the  left 
frontal  and  left  temporal  region  occurs  and  will  continue  until  the  patient 
lies  down  and  remains  ([uiet  for  a  period  of  30  minutes  or  more. 

Two  years  ago,  in  the  hope  that  the  left  labyrinth  might  have  been  in- 
volved and  was  a  factor  in  causing  the  condition,  a  left  radical  mastoid 
operation  was  performed  in  Hartford  but  no  marked  improvement  resulted. 
Five  months  ajro,  two  trephine  openings  over  the  left  front-parietal  area 
were  made  in  a  hospital  in  Springfield  in  the  ** belief"  that  they  would, 
in  some  way  not  to  be  explained,  improve  the  condition ;  merely  2  buttons 
of  bone  removed,  the  dura  not  opened  and  naturally  no  benefit  was  obtained 
(it  is  possible  that  an  effort  was  being  made  to  locate  a  fracture  of  the  skull 
which,  as  is  now  well  known,  is  possibly  the  most  unimportant  part  in  the 
diagnosis  and  especially  in  the  treatment  of  brain  injuries). 

Examination  upon  admission  (10  years  after  injur}'). — ^Temperature, 
98.8°;  pulse,  68;  respiration,  16;  blood-pressure,  142.  Well-nourished  and 
developed;  rather  anxious  facies;  depressed  and  melancholic,  fearing  that 
he  will  never  be  able  to  return  to  his  work.    Mentality  excellent.     Exam- 
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ination  of  head  is  negative,  except  for  scars  of  former  left  mastoid  operation 
and  the  two  trephine  openings  over  the  left  posterior  frontal  and  left 
parietal  areas,  respectively ;  no  pulsation  palpable.  Hearing  of  the  left  ear  is 
markedly  impaired ;  bone  conduction  is  greater  than  air  conduction.  Pupils 
equal  and  react  normally.  Reflexes — ^patellar  very  much  exaggerated,  right 
possibly  more  active  than  left ;  exhaustible  right  ankle  clonus  and  suggestive 
right  Babinski;  abdominal  reflexes — ^right  less  active  than  left.  Fundi — 
retinal  veins  rather  full ;  nasal  margins  and  a  small  portion  of  both  nasal 
halves  of  optic  disks  obscured  by  edema ;  both  physiological  cups  shallow 
from  new  tissue  formation  and  a  small  amount  of  new  tissue  about  the 
temporal  margins  of  optic  disks.  Limibar  puncture — clear  cerebrospinal 
fluid  under  increased  pressure  (approximately  15  mm.) ;  Wassermann  test 
negative  and  cell  count  was  4  cells  per  c.mm.  X-ray  (Doctor  A.  J.  Quimby) — 
**left  mastoid  area  blurred  with  new  bone  formation;  irregular  bony  de- 
fects with  new  bone  formation  over  the  left  frontal  area  posteriorly.  Indis- 
tinct and  irregular  line  of  fracture  extending  transversely  through  the 
squamous  portion  of  the  left  temporal  bone." 

Treatment. — ^A  left  subtemporal  decompression  was  considered  advisable 
to  lessen  the  increased  intracranial  pressure  and  thereby  relieve  the  head- 
ache and  thus  possibly  lessen  the  cortical  irritability  so  that  the  spells  of 
petit  mal  would  cease,  the  vertigo*  disappear  and  the  patient  be  benefited. 
Operation  (10  years  after  injury). — Left  subtemporal  decompression: 
rather  high  vertical  incision,  bone  removed,  and  no  complications;  much 
fibrous  tissue  in  the  fibres  of  the  temporal  muscle,  due  probably  to  a  former 
hemorrhage  in  the  muscle  itself  beneath  the  temporal  fascia;  this  was  con- 
firmed largely  by  finding  an  irregular  transverse  fracture  ridge  extending 
through  the  lower  portion  of  the  underlying  squamous  bone,  in  which  situa- 
tion the  underlying  left  middle  meningeal  arter>'  could  have  been  easily  torn 
at  the  time  of  the  fracture.  Dura  was  thickened  and  under  high  tension ; 
upon  incising  it,  much  cerebrospinal  fluid  escaped,  revealing  a  very  ede- 
matous swollen  cortex  which  tended  to  protrude  but  did  not  rupture.  Slight 
hazy  induration  about  the  vessels  in  the  sulci  and  in  the  arachnoid  itself — 
the  residue  of  a  former  subarachnoid  hemorrhage.  No  gross  lesions  in  or 
upon  the  cortex  visible.  At  the  end  of  the  operation,  the  cortex  had  receded 
and  pulsated  almost  normally.  No  adhesions  between  arachnoid  and  the 
overlying  dura  observed.  Usual  closure  with  2  drains  of  rubber  tissue  in- 
serted.   Duration,  50  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery;  within  4  days 
after  operation,  the  dull  heavy  feeling  in  the  head  had  lessened  and  patient 
said  that  **my  head  feels  better  than  it  has  for  months."  Patient  was  dis- 
charged on  the  flf teenth  day  after  operation ;  incision  healed  per  primam. 
Examination  (April  7,  1917 — 22  months  after  operation). — ^Patient  has 
had  only  6  spells  of  petit  mal  since  the  operation,  although  he  has  had  almost 
each  month  an  acute  attack  of  dizziness  and  ** heaviness''  in  the  head  but 
** nothing  happens*';  no  longer  has  severe  headache  following  mild  exertion 
and  is  able  to  perform  his  duties  at  La  Salette  College,  Hartford ;  no  longer 
is  depressed  and  melancholic.  Decompression  area  is  slightly  depressed  and 
pulsates  normally.     Pupils  equal  and  react  normally.    Reflexes  active  but 
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othcrwiMc?  npf^ative.  Fundi — retinal  veins  possibly  slightly  enlarged;  slight 
*'(I(*miitoHH  Itliirrinj?  of  lowt*r  (jiiadrant  of  nu^l  margins  of  both  uptit*  disks; 
IH'W  iimnc  fonuatifm  naturally  persists  in  both  physiological  cups  and  along 
thr^  niarifiriH  of  tht-  optie  disks.  Setond  X-ray  (Doctor  A,  J.  Quiinby)— 
'*  ill  adflitinn  to  the  lirst  plate,  the  cireular  decompression  opening  is  shown" 
(Fir.  142). 

Lmt  Kxmmnaiion  (February  20,  1919 — 55  months  after  operation  J.— 
Patient  hm  not  had  a  ''fainting  spelF*  for  14  menths  and  has  only  bad  13  in 
all  siiiet*  Ihe  upmition  ;  oeeasioaal  headache  of  mild  severity,  but  he  is  other- 
wise wrll  Htirl  nljle  lo  perform  his  duties  daily;  no  dizziness.  Patient  savt: 
*MMart^  wiierr  you  operated  is  now  always  sunken  in  and  I  can  feel  it 
heating'.'*     Ut'tlexes  aetive  but  otltenvise  negative.     Fundi  negative,  except 

for  the  new  tissue  fonnatioB. 
Rem  a  rks, — It       would 
seem  that  a  most  satisfactory 
result  had  Ijeen  obtained  in 
this    patient    and    that    the 
operation    to    impmve    his 
(*ondition    was    fully    justi- 
fieti     I  ara  of  the  opinion, 
however,  that  he  cannot  be 
considered    cured     until    a 
lonp?r  period   of  time  has 
elapsed,  although  a  p  p  a  r  - 
ently   he  has  now  entirely 
recovered  from  the  condition. 
It  is  hard  to  «>QeeiTe  that 
a  patient  ean  have  ev^en  a 
small  anHKUit  of  f  ihrons 
residue  upon  the  eivtex  re- 
salting  &om  m  teincr  sab- 
arftdmoid  bcmonlttfe  and 
vt'L  oxvu  in  tlio  hI^'U^v  %\t  A  definite  inereasp  of  the  intraoaiual  pfSHBtt 
xh^x  the  iNntunit  CAU  W  tionuAl  U>ih  memalty  axni  pkraealhr.  aad  iim^B/t 
|iv%tiall>  ;  this  latter  <>nnp1i<^Ti%Mi  <<t  einv^ii\nal  imtabflity  ai  wmtL  cvily 
UHl»Kt\i  aJHi  iK^  return  t^*  m^rn^al  '-  -     *   ^  -^  idt. 

Tbc  fonm^r  trephine  o|vnin^  saiall  "InttHSi^'  if  ta» 

r«iMnnwi  xxis\  \he  d;ira  in^t  o|xn)t\i  tuA^v  ju>$^v  br  in  td  mtaSAsmmt  wagsj\ 
Xht  {^ur|xt^  \\f  ^\\ch  i7wi\icq\iat«^  arhi  c^arn  iK^t  explacatetv  apaatMK  ifp^  ^' 
K*  siur>r.  \\i  \rrx  MnV  ri<ik  \\\  ih<^  paTif^n;    ibe  dorm  aat  hd^  «pi»ed  >.  • 
aW  \ht\  are  »:f  rK>  |x>5s:V;f  raii>-^  \k>  :hf  patiral:  ik^  v^f  W 

^tmafe^  di$«4»viir^  zht  K>a^  Atit^c^  a^d  netr  I^^p  tmmatamm  m  \ 
fn^BTta!  aTY^a  arv  ?        -      i^.    t  «\v^>i  ^cevw  tliaa  a 
Km^  ^^r«^^xt^i  a:  *  r  ;o«:at>*«i3v 

Caa  ll3\ — i^)*a  ^rtr-rt  bnissi  n^siTr  a^ssimaii^ 


CHRONIC  BRAIN  INJURIES  47  S 

convulsive   seizures.     Right   subtemporal   decompression.     Improvement. 

No.  427. — John.  Twenty-three  years.  White.  Married.  Mechanic.  U.  S. 

Admitted  November  11,  1915 — 8  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  E.  C.  Douglas. 

Operation  November  22,  1915.  Right  subtemporal  decompression  and 
drainage. 

Discharged  December  19,  1915—27  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.  Eight  years  ago  while  play- 
ing baseball,  patient  was  struck  upon  the  right  side  of  the  head  by  a  batted 
ball;  no  complete  loss  of  consciousness — merely  stunned,  but  owing  to  the 
severe  headache  he  was  unable  to  continue  playing ;  one  hour  later  he  walked 
home  and  lay  down  upon  a  couch;  a  small  amount  of  watery  fluid  dis- 
charged from  the  right  ear.  Twelve  hours  later,  a  general  convulsive  seizure 
occurred,  the  patient  remaining  unconscious  for  12  hours ;  with  the  excep- 
tion of  rather  severe  headaches,  he  made  apparently  a  normal  and  unevent- 
ful recovery  so  that  he  was  able  to  return  to  school  after  10  days;  almost 
daily  headaches,  however,  of  mild  severity  continued,  but  the  patient  was 
considered  well  until  6  months  later,  when  he  had  a  second  geniM'al  con- 
vulsive seizure,  and  the  third  attack  occurred  5  months  later ;  at  this  time, 
the  condition  was  diagnosed  as  one  of  epilepsy  and  his  treatment  consisted 
of  a  small  amount  of  bromide  after  each  meal.  The  fourth  convulsion 
occurred  6  months  later,  and  since  that  time  and  during  the  past  6  years, 
the  patient  has  had  a  general  convulsive  seizure  every  3  to  6  months,  until 
during  the  past  year  the  attacks  have  increased  in  frequency  to  one  every- 
month  of  a  severe  character  audi  petit  nwl  attacks  on  the  average  of  one 
everj"  2  weeks;  during  the  severe  major  attacks,  patient  luis  several  times 
dislocated  his  right  arm  at  the  shoulder,  but  has  required  a  doctor  to 
reduce  the  dislocation  only  twice — Ix^ing  able  to  reduce  it  himself  the 
other  times.  Beside  the  convulsive  seizures,  patient  now  complains  of  a 
dull  heavy  frontal  headache,  loss  of  ambition — ** always  tired,''  and  unable 
to  remember  things,  especially  recent  occurrences;  he  has  been  unable  to 
work  during  the  past  8  months — ''nobody  will  take  me." 

Examination  upon  admission  (8  years  after  injury). — Temperature, 
98.6°;  pulse,  76;  respiration,  18;  blood-pressure,  128.  Well-nourished  and 
developed.  Mentality  rather  retarded  and  confused ;  depressed  and  melan- 
cholic— **no  hope  for  me."  No  external  evidence  of  former  head  injury. 
Hearing  negative ;  air  conduction  greater  than  bone  conduction  in  both  ears ; 
otoscopic  examination  negative.  Pupils  equal  and  react  normally.  Re- 
flexes— patellar  very  much  exaggerated  but  equal;  no  ankle  clonus  nor 
Babinski ;  abdominal  reflexes  both  depressed  but  equal.  Fundi  (Doctor 
J.  A.  Kearney) — ** vision  normal,  media  clear,  disks  circular;  temporal 
margins  of  disks  distinct,  while  nasal  halves  are  blurred  by  edema;  retinal 
veins  engorged.  Irregular  heaping  of  pigment  interspersed  with  lighter 
streaks  over  entire  fundus ;  both  eyes  about  the  same."  Lumbar  puncture — 
clear  cerebrospinal  fluid  under  increased  pressure  (approximately  16  mm.)  ; 
Wassermann  test  negative  and  cell  count  was  7  cells  per  c.mm.  X-ray  (Doctor 
A.  J.  Quimby) — *'no  sign  of  fracture  visible." 
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Treatment. — The  definite  blstor>^  of  cranial  injiuT  soffieioit  to  eame  M 
Amhurif**  of  cerebrospinal  fluid  from  the  right  ear  and  therefore  aasoeiatod-f 
with  a  fracture  of  the  ba»e  of  the  skull,  and  followed  within  12  hours  by  t 
eonvuJMive  wiziire  whieh  has  recurred  at  varying  intervals  during:  th« 
jm*rt  H  ycnVH  with  inereaKing  frequency  and  severity,  and  now  the  demon- 
Mt  rat  ion  of  nn  incrpaHcd  intracranial  pressure  by  the  ophthalmoeeope  and 
(it  lumbar  pirnctiirr — thr***^*  data  make  the  operation  of  cranial  decompreasioa 
advisable  anrl  cHpccially  m  hinee  the  patient  has  had  competent  meditfal 
tn*Mtmf'nt^^Ht  l**aHt  ditrinsr  the  past  6  years. 

ilfitraiioH  (H  yr^arn  nFter  injurjO- — Right  subtemporal  deeompression : 
UHiial  iiicjMion,  born»  n-inovM,  and  no  complication.  Dura  ver>'  much  thick- 
ened jtnd  iiTHl*»r  mf»(l crate  tension ;  upon  incising  it,  clear  cerebrospinal 
fluid  wclh*d  fiut,  n\\i\  upon  cnhirping  the  dural  opening  the  underlying  cortex 
bulKcd  inarkcflly;  over  the  entire  cortex  exposed  was  a  cloudy  grayish 
eywlie  fr>rrnii!ioii.  n\  feust  one-rourth  inch  in  thicknes»^most  probably  result- 
iri^r  from  the  ortri!ni/fi1i(>n  of  a  former  subdural  hemorrhage;  upon  **knick- 
\i\)l**  thiw  cyntit*  formation,  a  pale  straw-colored  fluid  escaped,  permitting 
tfie  evKt  U\  eolhtfjHe;  au  area  i>f  over  one  inch  of  its  outer  %vall  was  excised. 
Afiout  Mie  supraeortiejil  vessels  in  tlie  sulci  and  in  the  arachnoid  itself  wa^ 
n  eloudy  induralion  of  new  tissue  formation — ^the  residue  of  a  former  sub- 
nra(*linoi(l  hemorrhage.  At  the  end  of  the  operation,  the  cortex  had  receded 
wuftleirutly  lo  iiulsale  almost  normally,  so  that  the  closure  of  the  overlying 
tern  I N  mil  inuseic  was  facilitated.  I^sual  closure  with  2  drains  of  rubber  tissue 
iiiHt^rletL    Duration,  (Hie  lunir. 

VoMu^erolivv  Notrs. — Convalesecuce  very  stormy  in  that  a  post-opera- 
tive pueomonVn  of  tlie  ri^dit  Ivuig  developed  on  the  third  day  and  in  addition 
the  diii^rnosis  of  eitlier  an  hepatic  or  subdiaphrapnatie  abscess  was  made,  but 
the  fatter  dia^^ta>sis  could  not  he  confirmed;  patient  under  care  of  Doctor? 
Ale\iMnler  Lyle  and  Ernest  Bishop  and  after  an  eventful  period  of  2  weeks, 
he  made  an  excel  lei  it  recovery  so  that  he  was  dischar«red  on  the  twentv- 
>eventfi  day  after  operation.  No  eouvidsions  oeeurred  during  the  hospital 
resideiiee,  nlthonirh  patieui  eoniplaimsl  of  a  dull  frontal  headache  througb- 
out  this  (n^riod;  at  discharge,  the  dccirmpression  area  bulged  rather  tensely 
bcvinid  the  I  lush  of  scalp  Imt  it  i>ul  sates  normally. 

Kxfunitujiion  (A]u*il  10.  ml — 17  months  after  operation). — ^Patient 
hns  had  in  all  only  7  major  eouvidsivc  seizures  and  10  minor  spells  witk 
otdy  momentary  lass  of  consciousness;  he  has  improved  markedly  botli 
mentally  mid  emotionally,  works  daily,  and  with  the  exception  of  the  oecai- 
sioual  soi7\ire  of  itull  headache,  patient  eonsidors  himsjelf  **in  fine  conditioiL'' 
Reflexes  active  but  otherwise  negative.  F\nidi — retinal  vtias&  slj«<itly  en- 
larc»Hi;  iH^th  fundi  rather  e^lematous  b\it  not  localized  to  the  optic  didcs* 
which  an^  clear  and  distinct,  De»*ompression  area  slightly  depressea 
the  flush  of  scalp  and  pulsates  normally. 

LASt  Exominatittn     Februar\'  3.  1J>19 — 3^  months  aftM*  opai 
A  major  convulsive  <«eirure  now  occurs  on  the  average  of  once  erery 
and  a  pfiil  f»oJ  attack  aK">ut  once  a  month;  the  eifect  of  these  sp^ 
the  patient  does  not  ap|>ear  to  W  xery  harmfid  '  as  before  th*  ii|«eni 
that  the  patient  is  only  *  'knocked  out/'  as  he  snyss  for  a  period  of  a 
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hours — ^he  then  being  able  to  resume  his  work  and  with  no  real  discomfort ; 
the  headache  is  never  severe — ^**they  don't  bother  me  at  all."  Decompres- 
sion area  slightly  depressed  beneath  flush  of  scalp  and  the  pulsation  is 
normal.  Reflexes  active  but  otherwise  negative.  Fundi — retinal  veins  still 
slightly  enlarged;  both  retinae  suffused  and  congested,  but  no  edematous 
blurring  of  details  of  optic  disks  themselves. 

Remarks. — In  this  patient,  the  comulsive  condition  has  undoubtedly 
been  improved  and  at  least  delayed,  but  at  any  moment  and  within  the 
near  future  this  patient  may  develop  a  series  of  convulsive  seizures  and 
rapidly  deteriorate.  In  the  majority  of  patients,  and  especially  of  this 
type  where  there  still  persists  undoubtedly  a  chronic  cerebral  edema,  both 
resulting  from  the  convulsions  themselves  and  due  also  to  the  irritative 
presence  of  the  supracortical  residue  of  the  former  hemorrhage — in  these 
patients  the  danger  of  an  increased  frequency  and  severity  of  the  convulsions 
is  very  great  indeed ;  it  would  seem  that  in  some  of  these  patients  there  is 
present  a  mild  external  hydrocephalus  (and  thus  the  cause  of  the  chronic 
cerebral  edema),  due  to  a  partial  blockage  of  the  excretion  of  the  cerebro- 
spinal fluid  through  the  normal  stomata  of  exit  in  the  cortical  veins,  sinuses, 
etc.,  which  have  become  blocked  to  a  greater  or  less  extent  by  the  new 
tissue  formation  resulting  from  the  organization  of  the  supracortical  hemor- 
rhage. It  might  be  advisable  to  perform  a  bilateral  decompression  upon 
patients  of  this  character  when  or  in  whom  a  unilateral  decompression 
does  not  seem  to  be  sufficient  both  in  relieving  the  increased  intracranial  pres- 
sure and  as  a  means  of  increased  drainage  of  the  blocked  cerebrospinal  fluid. 

Case  119. — Old  severe  brain  injury  associated  with  a  fracture  of  the  skull 
and  with  signs  of  an  increased  intracranial  pressure;  convulsive  seizures. 
Left  subtemporal  decompression.     Improvement. 

No.  447. — John.   Thirty-one  years.   White.   Married.   Policeman.    U.  S. 

Admitted  November  16,  1915 — 3V2  years  after  injury.  Polyclinic  Hos- 
pital.   Referred  by  Doctor  J.  W.  Brannan. 

Operation  December  1,  1915.  Left  subtemporal  decompression  and 
drainage. 

Discharged  December  21, 1915 — 20  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong;  of  good  habits.  Three 
and  a  half  years  ago  (June  12,  1912),  while  riding  to  a  fire  as  a  mounted 
policeman,  patient  was  thrown  from  his  horse ;  immediate  loss  of  conscious- 
ness ;  profuse  bleeding  from  right  ear ;  taken  to  the  Flushing  Hospital  in  an 
ambulance  and  a  depressed  fracture  of  right  frontal  bone  removed  (dura, 
however,  not  being  opened)  ;  patient  remained  unconscious  for  19  days; 
gradual  recovery  occurred  so  that  he  was  finally  discharged  from  the 
hospital  in  September,  1912  (3  months  after  injury),  and  appeared  to  be  in 
good  condition.  Patient  was  able  to  return  to  his  work  on  "light  duty'* 
and  with  the  exception  of  almost  daily  headaches  of  moderate  severity, 
he  considered  himself  well.  Twelve  months  after  injury  {'Zy^  years  ago), 
the  first  general  convulsive  seizure  occurred  with  loss  of  consciousness, 
biting  of  tongue  and  sphincteric  relaxation ;  headaches  increased  both 
in   frequency   and   severity   after    the   convulsive   seizure    and   he   began 
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to  *  'lose  interest  in  things. ''  The  second  eonvnision  accurred  2  months  later, 
and  during  the  past  2  years  a  major  convulsion  has  occurred  on  an  average 
of  every  6  weeks  or  2  months;  definite  mental  and  emotional  impairment, 
so  that  the  patient  has  been  unable  to  work  during  the  past  6  months ;  he  baa 
lost  all  confidence  in  himself  and  beeomes  so  irritable  that  his  relatives 
find  it  very  difficult  to  live  in  the  same  house  with  him.  There  is  an  indefi- 
nite history  that  the  conA^iilsions  always  begin  on  the  right  side  of  the  bodr, 
either  in  the  right  arm  or  right  leg.  but  no  competent  observer  confirms  this. 

Ej-amination  upon  admission  (BV^  years  after  the  injury K — Tempera- 
ture, 98.8^  ;  pulse,  72;  respiration,  16;  blood-pressure,  144.  Well-developed 
and  noiiriKhed  :  very  much  depressed  and  says  *'  I  want  to  end  it  all.  "  Over 
the  right  frontal  area  is  an  irregidar  scar  and  a  slight  depression  of  a  bone 
defect;  no  pulsation  palpable.  Hearing  negative;  air  conduction  greater 
than  bone  conduction  in  both  cars;  indefinite  and  irregular  thickening  of 
posterior  portion  of  right  tympanic  membrane — scar  tissue  of  a  former 
hu-eration  in  this  area  at  the  time  of  the  head  injury.  Pupils  equal  and  react 
normally.  Reflexes— patellar  active  but  equal ;  no  ankle  clonus  but  sugges- 
tive ri^'ht  Babhiski ;  abdominal  reflexes — right  possibly  less  active  than  left 
Fundi — retinal  veins  enlarged;  na-sal  margins  of  both  optic  disks  blurred, 
but  other  details  of  optic  disks  clear  and  distinct.  Lumbar  puncture— clear 
cerebrospinal  tliiid  under  incn?ased  pressure  (approximately  14  mm.)  ;  Was- 
sermatni  tei^t  negative  and  cell  count  was  4  cells  per  c.mm.  X-ray  (Doctor 
A.  J.  Quimby)—'* irregular  bony  ilefcct  of  :]  cm.  in  diameter  in  right  frontal 
area;  new  tissue  formation  about  the  periphery  and  over  the  underlying 
dura.    No  line  of  fracture  can  be  seen/' 

Treatment. — The  definite  hisioiy  of  cranial  injury  folloived  within 
a  year  hy  «*onvtiIsive  seizures  and  associated,  as  now  demonstrated,  by  an 
iMcrcased  intracranial  pressure  and  the  neurological  examination  revealing 
signs  in(iicativc  of  a  lesion  affecting  the  left  hemisf^here  possibly  more  than 
the  right — these  flata  made  a  h^ft  Kubtt'Mi|ioral  decompression  advisable  in 
the  hope  that  the  convulsive  seizures  might  thus  be  lessened,  the  headache 
relieved  and  the  general  coiuiition  of  the  patient  be  improved. 

Operation  (-P^  years  after  injury), — Left  subtemporal  decompression: 
usual  vertical  incision,  bone  removed,  and  no  coraplieations.  Dura  thickened, 
vascular  and  very  tense ;  upon  incising  it,  clear  cerebrospinal  fluid  spurted 
to  a  height  ol  one  inch  ■  ni>on  t^nlargij^g  tlie  dural  opening,  there  were  expos%*d 
and  severed  many  ndin  sions  lictween  the  cortex  and  the  overlying  dura  and 
in  the  upper  portion  of  the  left  temporal  lobe  was  an  old  laceration  of  the 
cortex  extending  backward  beyond  the  posterior  edge  of  the  bony  decom- 
pression opening;  a  bluish  e^'stic  mass  lay  within  the  cortical  laceration 
and  over  the  lower  liulf  of  the  left  temjioral  lf>be  was  a  bluish  cystic  for- 
mation— the  size  4>f  a  silver  f|nart(^r:  l>oth  these  hemorrhagic  cysts  w^re  in- 
cisecl*  allowing  a  straw-colored  fluid  to  escape.  Many  adhesions  were  severed 
as  widely  as  possible  about  the  decompression  area.  At  the  end  of  the  opera- 
tion, the  cortex  had  receded  and  pulsated  almost  normally.  Usual  closure 
with  2  drains  ni  rnl>hcr  tissue  inserted.     Duration,  45  minutes. 

Post -opernt ire  Notes. — Uneventful  operative  recovery;  no  convulsions 
occurred  during  hospital  residence  and  at  discharge  on  the  twentieth  day 
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after  operation,  the  headache  was  k>s.s  than  at  any  time  during  the  preceding 
6  months ;  incision  healed  per  primam. 

Examinatwn  {January'  10,  1917 — 13  months  after  operation).— Patient 
has  had  six  general  convulsive  seizures  since  leaving  the  hospital — ^five  of 
these  occurring  within  the  first  seven  months.  Patient  has  been  on  'Might 
duty*'  during  the  past  6  months,  no  longer  complains  of  severe  headaches 
and  his  general  mental  and  emotional  condition  has  so  improved  that  his 
wife  says  '*he  is  like  his  ovniself  again/'  Decompression  area  is  definitely 
depressed  and  the  pulsation  is  normal  Reflexes  active  but  othervirise  nega- 
tive. Fundi — retinal  veins  of  normal  size;  both  optic  disks  chmr  and  dis- 
tinct  but  surrounding  retina?  are 'sii^^htly  suffused  and  congested  with  a 
'* pepper-pot''  appearance  (report  of  Doctor  J.  A.  Kearney).  A  second 
X-ray     by     Doctor    A.     J. 

Quimby^ — *' similar     appear-  ^^fll^^BB^^  ^  1 

ance  as  in  former  rontgeno- 
gram  with  addition  of  the 
left  decorapression  bony  de- 
fecf'  (Fig.  143). 

Last  Report  ( November 
16,  1918—35  months  after 
operation) . — D  u  r  i  n  g  the 
past  2  years,  patient  has  had 
a  general  convulsive  seizure 
ever}^  4  mouths;  these  at- 
tacks are  not  as  severe  as 
formerly  and  their  effect 
does  not  last  longer  than  2 
hours.  Patient  is  still  on 
** light  duty''  and  as  the 
spells  usually  occur  at  night, 
his  work  is  thereby  not 
affected.  No  complaints  of 
severe  headache,  and  if  it 
were  not  for  the  convulsive  seizures  he  would  consider  himself  a  ''well  man." 

Eemarks. — The  patholojr}'  of  cortical  laceration  as  revealed  at  the  left 
subtemporal  deeumpression  would  make  it  appear  that  this  hvsion  was  one 
of  cantre'coup  in  that  the  area  of  contact  was  in  the  right  frontal  region  at 
the  site  of  the  depressed  bone.  These  cotitre-coup  brain  injuries  are  of  com- 
mon occurrence,  and  it  is  of  inii>(trtanc(^  in  caeli  case  to  exaniiiic  the  patient 
neurological ly  most  carefully  in  the  hope  that  if  there  is  present  an  increased 
intracranial  pressure  making  a  subtemporal  decompression  advisable,  then 
there  will  be  ascertained  signs  pointing  to  the  hemisphere  more  involved. 
The  chief  function  (d*  the  opera t ton,  however,  is  nntu rally  to  lessen  the 
increased  intracranial  pressure  and  if  possible  upon  the  side  more  alf ccted ; 
if  there  arc  no  localizing  signs  to  be  elicited,  then  the  right  subtemporal 
decompression  is  to  be  preferred  in  right-handed  patients  and  thus  the 
slight  danger  of  any  possible  damage  to  the  neighboring  moior  speech  area  in 


Fig.  143. — Larire  irregular  buny  deftn^t  of  riptht  fr<-intiil  uiea* 
lollnwirijc  &  dciirtssc*!  frm  tur*"  iiini  uK-xjiriarpri  with  ronvuUive 
Muurpji;  MarkpHl  irTi[sr*ivt'riiiMit  foHnwing  thf  1t.»HeririK  of  the 
increHAf^l  ititrarruniiil  preKsure  by  iiiieuiies  uf  a  left  laubtemporal 
defotti  preaeiuii . 
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the  left  cerebral  cortex  be  avoided;  usually  in  ri^ht-haiided  patients,  and 
particularly  if  the  parents  and  grandparents  were  also  right-liauded,  then 
the  motor  speech  area  is  usually  in  the  posterior  portion  of  the  third  left 
frontal  convolution  (Broea's  motor  speech  center). 

This  patient  has  been  undoubtedly  improved  as  the  result  of  the  opera- 
tion, but  whether  the  improvement  mil  continue  over  a  longer  period  of 
years  cannot  be  assured ;  he  naturally  should  lead  a  rather  careful  hygienic 
life  with  no  prolonged  mental  and  emotional  strains,  and  a  restricted  light 
diet  with  no  meat  or  meat  soup,  tea,  coffee,  and  particularly  alcohol — that  is. 
a  vegetarian  diet  with  the  addition  of  not  more  than  2  eggs  a  day,  2  glasses  of 
milk  and  the  white  of  chicken  not  more  than  twice  a  week;  fish  is  permissible. 

Case  120. — Old  severe  brain  injury  associated  with  a  fracture  of  the 
occipital  bone  and  with  signs  of  an  increased  intracranial  pressure;  convul- 
fiive  seizures.    Right  subtemporal  decompression.    Improvement. 

No.  1004. — James.  Twenty4hree  years.  White.  Single.   Mechanic.  U.  S, 

Admitted  August  1,  ID  18^10  years  after  injury.  Polyclinic  Hospital. 
Keferred  by  Doctor  Charles  Coburn,  Philadelphia. 

Operation  August  12,  1918.  Eight  subtemporal  decompression  and 
drainage. 

Discharged  Angnst  ♦]!,  lf)18— 19  days  after  operation. 

Font ilif  h is t o rtf  n c ga t i ve . 

Persomtl  Hiatortf. — ^Always  well  and  strong.  Ten  years  ago,  patient  was 
struck  over  the  head  by  a  baseball  l)at ;  only  momentary  loss  of  eonseionsnesa 
and  a  trickling  of  clear  watery  fluid  from  the  right  ear ;  he  was  able  to  walk 
home,  and  after  4  days  there  were  no  complaints.  Patient  was  considered 
a  normal  child  until  5  years  ago  (that  is,  5  years  after  the  head  injury), 
when  the  first  general  convulsive  seizure  occurred;  no  localizing  signs  and 
no  definite  persistent  complaiut  of  headache  or  other  svTnptoms;  the  second 
general  convulsion  occurred  6  months  later,  and  the  third  convulsive  seizure 
followed  in  4  months.  During  the  past  4  years,  these  convulsive  seizures 
of  general  character  have  increased  both  in  severity  and  frequency,  so  that 
they  arc  occurring  now  every  4  to  6  weeks — the  last  spell  being  2  day^ 
ago.  Dnring  the  past  6  mouths,  patient  had  an  indefinite  headache  of 
moderate  severity;  he  has  become  emotionally  unstable,  sluggish  mentally 
and  unable  to  work  during  the  past  3  months.  The  patient  has  had  compe- 
tent medical  treatment, 

EiamuHfiloft  npim  ULlmission  (10  years  after  injury). — Temperature, 
98.6"^ ;  pulse,  78 ;  respiration,  20 ;  blood-pressure,  132.  Fairly  well-developed 
iuid  nourislu'd  :  gc!UH"al  mcutal  and  emotional  coudition  mmsnally  good  for 
a  patient  who  luis  bad  t^'unvulsive  seizures  tluring  a  period  of  5  years.  No 
external  evidence  nf  cranial  injury.  Hearing  less  acute  in  right  ear — bone 
conduction  bein^^  alnuist  eipud  to  air  conduction  in  the  right  ear;  otoseopic 
examiruition  nejrative.  Pupils  equal  and  react  normally.  Reflexes  very 
active  but  otherwise  negative.  Fundi— retinal  veins  slightly  enlarged; 
indistinct  edematous  blurring  of  the  lower  nasal  margins  of  both  optic  disks. 
Lumbar  puiictuiv — t*lcar  cerebrospinal  fluid  under  increased  pressure  {li 
mm, )  i  Wassermann  test  negative  and  cell  count  was  4  cells  per  C-^mm.    X-ray 
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(Doctor  G.  W,  Welton)— **two  distinet  and  irregular  lines  of  fracture  in 
tbe  right  occipital  bone''  (Fig,  144), 

Treatment. — The  definite  history  of  cranial  injury  sufficient  to  fracture 
the  hknW  so  that  cerebrospinal  fluid  escaped  from  the  right  ear  and  then 
followed,  after  an  interval  of  5  years,  by  general  convulsive  seizures  of 
increasing  severity  and  frequency,  the  condition  not  being  improved  by 
competent  medical  treatment,  and  now  the  signs  of  an  increased  intracranial 
pressure  being  present  and  the  former  fracture  of  the  skull  confirmed  by 
rontgenograms — the  only  chance  apparently  that  this  patient  has  of  being 
improved  or  the  condition  being  dela\'cd  or  retarded  is  by  ineuns  of  a  sul>* 
temporal  decompression  to  lessen  mechanically  the  increased  intracranial 
pressure  and  thus  diminish  the  cortical  irritability— at  least  temporarily. 
The  patient  being  right-handed  an  were  also  his  parents  and  grandparents, 
and  there  being  no  localiz- 
ing signs  ascertainable  by 
careful  neurological  exami* 
nations,  the  subtemporal  de- 
compression was  performed 
on  the  right  side  of  the  skulL 
0  p  fttit  io  n  (10  years 
after  injury). — Right  sub- 
temporal d  econip  r  ess  ion: 
usual  vertical  incision,  bone 
removed,  and  no  complica- 
tions. Dura  very  tliick, 
whitish  and  tense ;  upon  in- 
cising it,  clear  cerebrospinal 
fluid  spurted  to  a  height  of 
2  cm,  and  upon  enlarging 
the  dural  openingt  the  un- 
derlying cerebral  cortex 
bulged  but  did  not  rupture 
owing  to  the  rapid  eseape  of  mueb  eerebrfjspiual  fluid.  Cortex  very  much 
congested  and  very  edematous  with  mneti  new-formed  tissue  in  siilei  and  in 
the  overlying  arachnoid— the  residue  of  a  former  subarachnoid  hemorrhage. 
No  gross  cortical  laceration  or  hemorrhagic  cyst  visible.  At  the  end  of  the 
operation,  the  cortex  had  receded  and  pulsated  normally.  Usual  closure 
witli  2  drains  of  rubber  tissue  inserted.     Duration,  35  minutes. 

Post -operative  Notes. — Uneventful  operative  recovery ;  no  convulsions 
during  the  hospital  residence  and  the  patient  w^as  discharged  on  the  nine- 
teenth day  after  operation  ;  incision  healed  prr  pri'mam. 

Last  Report  (January  12,  1919—5  months  after  operation— letter  from 
mother). — Patient  had  one  general  convulsive  seizure  of  light  character 
2  months  after  operation ;  after  one  hour,  he  was  able  to  contiouc  his  work 
and  did  not  complain  of  the  usual  headache,  nausea  or  vomiting.  Since  then, 
'he  has  had  no  complaints  and  works  daily. 

Remarks. — This  recent  case  is  reported  to  emphasize  the  necessity'  of 
most   careful   neurological   examinations   in   order   to   ascertain   definitely 


Flo.  144. — Two  irrei^lar  linear  frarturcB  of  right  occipital 
bone  in  a  patient  fMllowing  an  old  cranial  injur>'  with  rHDZivul- 
»ive  »E>iiiir4*fl,  Dt^finitc  inipnivcnirnl  folh)*ing  a  right  aub* 
tpnip^^rai  fiecrjniprpftwifin- 
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preconvulsive  stage  may  have  the  motor  convulsive  seizures  precipitated  by 
a  cranial  injury  of  greater  or  less  severity  and  naturally  in  these  patients 
a  differential  diagnosis  is  very  difficult  and,  undoubtedly  at  times,  impossible, 
especially  if  the  signs  due  to  the  cranial  injury  complicate  the  picture  of  an 
idiopathic  type  of  epilepsy. 

This  case  is  of  too  recent  date  to  permit  an  opinion  regarding  the  ultimate 
prognosis,  but  it  is  encouraging  that  5  months  could  have  elapsed  with  only 
one  convulsion  occurring.  A  further  report  of  this  patient  will  be  made 
later  in  detail. 

b.  No  marked  improvement. 

Case  121. — Old  severe  brain  injury  associated  with  a  fracture  of  base 
of  skull  and  with  signs  of  an  increased  intracranial  pressure ;  severe  headache 
and  convulsive  seizures.  Left  subtemporal  decompression.  Improvement  of 
headache  but  only  a  temporary  lessening  of  the  convulsions. 

No.  245.— Abe.   Fifteen  years.   White.   Student.   U.  S. 

Admitted  January  31,  1914 — 6  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  A.  F.  Stoloff. 

Operation  February'  5,  1914.  Left  subtemporal  decompression  and 
drainage. 

Discharged  February  14,  1914 — 8  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.  Six  years  ago,  patient  was 
struck  over  the  head  by  a  large  glass  decanter ;  only  momentary  loss  of  con- 
sciousness and  was  able  to  walk  home;  complained  of  severe  headache 
and  dizziness;  blood-tinged  watery  fluid  discharged  from  the  left  external 
auditory  canal  for  a  period  of  only  24  hours ;  patient  was  able  to  go  to  school 
the  following  day  and  after  one  week,  he  no  longer  complained  of  head- 
ache. Two  months  later,  the  first  general  convulsive  seizure  occurred; 
within  2  years,  however,  patient  was  having  as  many  as  3  or  4  convulsions 
each  night — almost  all  of  them  being  nocturnal.  During  the  past  2  years, 
the  convulsive  seizures  f requentlj^  began  in  the  right  hand  or  in  theright  side 
of  the  face  and  then  became  general  in  character;  he  has  had  as  many 
as  8  within  24  hours.  During  the  past  6  months,  patient  has  eomplaij[&«d 
of  persistent  frontal  headache  and  within  the  last  3  months,  there  has  devel- 
oped a  definite  paraphasia.  Competent  medical  treatment  has  been  of-  no 
benefit  to  the  patient. 

Examination  upon  admission  (8  years  after  injury). — Temperature, 
98.8°;  pulse,  74;  respiration,  18;  blood-pressure,  126.  Well-developed  and 
nourished.  Except  for  a  scar  over  the  left  posterior  frontal  area,  there  are 
no  other  signs  of  former  cranial  injury.  Hearing  negative ;  otoscopic  exam- 
ination negative.  Definite  weakness  of  right  arm,  but  no  weakness  of  the 
right  side  of  face  or  of  the  right  leg.  Some  paraphasia  in  that  the  patient 
cannot  repeat  the  test  phrases  correctly.  Pupils  equal  and  react  normally. 
Beflexea — patellar  very  active,  right  greater  than  left ;  no  ankle  clonus  but 
tendency  to  right  Babinski ;  abdominal  reflexes — right  depressed.  Fundi — 
Retinal  vessels  dilated ;  nasal  margins  of  both  optic  disks  obscured  by  edema ; 
no  new  tissue  formation  observed.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  increased  pressure  (approximately  15  mm.)  ;  Wasserraann  test 
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whether  the  convulsive  seizures  are  of  the  so-called  idiopalhie  Qrpe  (and 
they  usually  are),  in  whicli  no  definite  organic  lesion  ean  be  considered  an 
etiologieal  factor  and  for  thin  type  of  epilepsy  little  if  anything^  eaa  be 
offered,  or  if  there  is  a  definite  organic  lesioo,  intraeranial  or  otberwifle, 
which  is  the  primary  cause  of  the  condition.  In  a  small  percentage  of  tbese 
patients  having  coni'oilsive  seizures,  there  are,  just  a&  m  this  patient,  sigos 
of  an  increased  intracranial  pressure  and  these  patients  alone  are  the  only 
ones  upon  whom  a  cranial  decompression  can  be  considered,  and  especially 
if  the  original  cause  of  the  condition  was  a  brain  injur>%  tumor,  etc.  Thft 
increased  pressure,  however,  may  be  secondary  to  frequent  convakive 
seizures  which  have  caused  a  mild  cerebral  edema,  but  this  can  be  deeided 
in  most  patients  by  preventing  the  con\Tilsions  from  occurring  for  a  period 
of  4  to  6  weeks  by  the  vigorous  use  of  bromides,  etc.,  and  then  if  tlie  oph- 
thalmoscope and  the  si>inal  mercurial  manometer  still  demonstrate  the  pres- 
ence of  a  definite  increase  of  the  intracranial  pressure,  then  this  presi^ure 
must  be  considered  as  a  primary  factor  rather  than  a  secondary  one  to 
the  convulsive  seizures. 

This  patient  was  at  no  tim?  carefully  examined  neurologically  during  the 
r>  years  prnccding  the  operation — he  was  considered  merely  *'an  epileptic'* 
and  no  rn*driic(»  jriven  to  the  pf>j^sibjlity  that  the  former  cranial   injury 
might  have  becTi  a  factor  in  producing  the  condition ;  no  careful  ophthatmo> 
scopie  examinations  were  at  any  time  made  and  by  no  means  a  lumbar  punc- 
ture and  cHpf't'ially  the  registration  of  the  pressure  of  the  cerebrospinal 
fluid.    {There  is  still  a  belief  among  many  physicians  that  a  lumbar  puncture 
is  a  dangerous  procedure  and  should  only  be  resorted  to  in  the  presence 
of  an  acute  severe  illness  where  the  immediate  danger  is  great — as  in  menin* 
tfitis   and   similar  conditions.     A   lumbar   puncture,   properly   performed 
with  the  usual  asepsis  and  regard  for  removing  only  a  small  amount  of  the 
cerebros])iual  fluid  frir  cytologjcal  examinations  and  the  Wassermann  test, 
is  not  a  <langerf)us  proecdure  and  should  always  be  performed  for  any  intra- 
cranial  condition   or  disease,   or   supposed    disease   of  the   cerebrospinal 
system.)     If  ai!  X-ray  had  been  taken,  naturally  more  attention  w^ould  have 
been  given  to  the  history  of  the  former  injury,  but  merely  because  most  of 
us  have  had  a  cranial  injury  of  greater  or  less  severity  in  our  youth  and 
no  convulsions  result  and  also  almost  all   patients  ha\^g  the   so-called 
idiopathic  epilepsy  have  simih\r  histories  of  cranial  injuries  which  are  not  the 
cause  of  the  convulsive  seizures,  it  is  very  natural  for  the  medical  profes- 
sion to  become  very  sceptical  regarding  cranial  traumata  as  a  factor  in  the 
production  of  convulsive  seizures,  but  these  patients  having  definite  cranial 
injuries  should  at  least  be  given  the  benefit  of  careful  neurological  exam- 
iuatiuus  and  particularly  in  respect  to  the  presence  or  not  of  an  increas^nl 
intracranial  pres.su n-  by  careful  (Fphlhahnoseopie  examinations  and,  i 
accurate  of  all,   the   measurement  of  the  pressure  of  the   cerebrosp 
fluid  at  lumbar  piuieture  by  means  of  the  spinal  mercurial  manometer, 
patient    having   eonvulsivc   st*iztires  shonkl    be   considered   carefullv 
competently  examined,  unless  a  hunbar  piuicture  ' 
both  the  pressure  and  cytological  character  of 
been  lundc.    It  is  irrauted  that  patients  havi 
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preconvulsive  stage  may  have  the  motor  convulsive  seizures  precipitated  by 
a  cranial  injury  of  greater  or  less  severity  and  naturally  in  these  patients 
a  differential  diagnosis  is  very  diflScult  and,  undoubtedly  at  times,  impossible, 
especially  if  the  signs  due  to  the  cranial  injury  complicate  the  picture  of  an 
idiopathic  type  of  epilepsy. 

This  case  is  of  too  recent  date  to  permit  an  opinion  regarding  the  ultimate 
prognosis,  but  it  is  encouraging  that  5  months  could  have  elapsed  with  only 
one  convulsion  occurring.  A  further  report  of  this  patient  will  be  made 
later  in  detail. 

b.  No  marked  improvement. 

Case  121. — Old  severe  brain  injury  associated  with  a  fracture  of  base 
of  skull  and  with  signs  of  an  increased  intracranial  pressure ;  severe  headache 
and  convulsive  seizures.  Left  subtemporal  decompression.  Improvement  of 
headache  but  only  a  temporary  lessening  of  the  convulsions. 

No.  245.— Abe.   Fifteen  years.   White.   Student.   U.  S. 

Admitted  January  31,  1914 — 6  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  A.  F.  Stoloff. 

Operation  February  5,  1914.  Left  subtemporal  decompression  and 
drainage. 

Discharged  February  14,  1914 — 8  days  after  operation. 

Family  history  negative. 

Personal  History. — Always  well  and  strong.  Six  years  ago,  patient  was 
struck  over  the  head  by  a  large  glass  decanter ;  only  momentary  loss  of  con- 
sciousness and  was  able  to  walk  home;  complained  of  severe  headache 
and  dizziness;  blood-tinged  watery  fluid  discharged  from  the  left  external 
auditory  canal  for  a  period  of  only  24  hours ;  patient  was  able  to  go  to  school 
the  following  day  and  after  one  week,  he  no  longer  complained  of  head- 
ache. Two  months  later,  the  first  general  convulsive  seizure  occurred; 
\Ndthin  2  years,  however,  patient  was  having  as  many  as  3  or  4  convulsions 
each  night — almost  all  of  them  being  nocturnal.  During  the  past  2  years, 
the  convulsive  seizures  frequently  began  in  the  right  hand  or  in  the. right  side 
of  the  face  and  then  became  general  in  character;  he  has  had  as  many 
as  8  within  24  hours.  During  the  past  6  months,  patient  has  complained 
of  persistent  frontal  headache  and  within  the  last  3  months,  there  has  devel- 
oped a  definite  paraphasia.  Competent  medical  treatment  has  been  of-  no 
benefit  to  the  patient. 

Examination  upon  admission  (8  years  after  injury). — Temperature, 
98.8°;  pulse,  74;  respiration,  18;  blood-pressure,  126.  Well-developed  and 
nourished.  Except  for  a  sear  over  the  left  posterior  frontal  area,  there  are 
no  other  signs  of  former  cranial  injury.  Hearing  negative ;  otoscopic  exam- 
ination negative.  Definite  weakness  of  right  arm,  but  no  weakness  of  the 
right  side  of  face  or  of  the  right  leg.  Some  paraphasia  in  that  the  patient 
cannot  repeat  the  test  phrases  correctly.  Pupils  equal  and  react  normally. 
Reflexes — patellar  very  active,  right  greater  than  left ;  no  ankle  clonus  but 
tendency  to  right  Babinski ;  abdominal  reflexes — right  depressed.  Fundi — 
retinal  vessels  dilated ;  nasal  margins  of  both  optic  disks  obscured  by  edema ; 
no  new  tissue  formation  observed.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  increased  pressure  (approximately  15  mm.)  ;  Wasserraann  test 
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negative  and  cell  count  was  4  cells  per  e.mm.    X-ray  (Doctor  A,  J,  Quimby)  j 
— **no  fracture  of  the  skull  observed.'^ 

Treatment. — A  left  subtemporal  decompression  was  considered  advi.sabie 
iu  the  hope  that  a  lessening  of  the  increased  intracranial  pressure  would  per- 
mit an  improvement  not  only  of  the  headache  but  also  of  the  convulsive 
seizures;  although  the  chances  were  against  the  patient  beingr  permanently 
benefited,  yet  the  operation  was  considered  justified  even  at  this  lat^  date,  and 
naturally,  since  the  patient  had  had  so  many  convulsive  seizures,  the  prog- 
nosis was  most  grave. 

Operation  (6  years  after  injury). — Left  subtemporal  decompression : 
usual  vertical  incision  (sliiyrhtly  anterior),  removal  of  bone,  and  no  compli- 
cations; bone  itself  was  luiusually  thick  a3id  vascular.  Dura  thickened, 
fibrous  and  very  tense ;  upon  incising  it,  the  imderlying  edematous  cortex 
tended  to  protrude;  upon  enlarging  the  dural  opening,  bluish  white  areas  of 
organized  l}kiod-elot  were  exposed  in  the  sulci  about  the  vessels,  bein§:  appar- 
ently fibrous  and  cystic  formations — the  residue  of  a  former  subarachnoiJ 
hemorrhage;  numerous  adhesions  between  the  arachnoid  of  cortex  and  the 
overlying  dura,  and  these  were  severed  as  widely  as  possible.  The  escape 
of  cerebrospinal  fluid  permitted  the  cortex  to  recede  and  to  pulsate  almost 
normally.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration. 
45  minutes. 

Post 'Oprrfi five  Notes. — rncventful  operative  recovery;  except  for  a  "'ful- 
ness'' in  the  Jicad,  the  patient  had  no  complaints;  he  was  discharged  on  the 
eiprbth  dny  post-operative — no  convulsions  having  occun*ed;  incision  healed 
per  prim  am. 

Examination  (March  20,  1[>15 — ^13  months  after  operation). — Patient 
did  not  have  a  convulsive  seizure  until  3  months  ago  {10  months  after  opera- 
tion), when  the  first  spell  occurred  while  he  was  performing  upon  the 
stage:  since  then,  2  other  convulsive  seizures  have  occurred  at  night  in 
bed.  Patient  feels  well,  as  he  no  longer  has  severe  headaches  nor  dizziness; 
also  no  trouble  with  speech.  No  distinct  weakness  of  the  right  arm  can  be 
ascertained.  Decompression  area  is  flush  with  the  surrounding  scalp  and 
pulsates  normally.  Reflexes — patellar  very  active,  right  possibly  being 
slightly  greater  than  left ;  no  ankle  clonus  nor  Babinski ;  abdominal  reflexes 
present  and  eciuah  Fundi^retinal  vessels  sligbtfy  enlarged;  lower  nasal 
margins  of  both  optic  disks  only  slightly  blurred  by  edema, 

Eiiimination  (October  16,  1917 — 44  months  after  operation). — Patient 
has  hac]  a  stormy  period  during  the  past  2  years;  although  he  has 
not  complained  of  headache  and  has  been  able  to  work  upon  the  stage 
regularly,  yet  a  convulsive  seizure  occurs  on  an  average  of  once  every  3 
weeks;  the  after-effects,  however,  are  of  only  short  duration  and  the  patient's 
mental  and  emotional  make-up  has  apparently  not  been  damaged.  Decom- 
pression area  is  only  slightly  depressed  beneath  flush  of  scalp  and  patient 
fr.ays  it  bulges  at  times;  normal  pulsation.  Reflexes— patellar  vei^^  active, 
right  still  possibly  a  little  more  active  than  left ;  otherwise  negative.  Fundi — 
retinal  veins  slightly  enlarged  ;  the  inclefinite  edematous?  blurring  of  the  lower 
nasal  margins  of  both  optic  disks  is  still  present. 

Last  Report  (December  2,  191& — 58  months  after  operation),* — D 
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tbe  past  year,  patient  has  had  2  severe  attacks  of  acute  nephritis  and  during 
each  of  these  periodsj  the  convulsive  seizures  have  become  much  more  severe 
and  frequent.  He  no  longer  suffers  from  headache  and  is  able  to  per* 
form  upon  the  stage.  '*If  it  were  not  for  the  convulsions,  I  would  be  a  well 
man.    The  wound  never  really  sinks  in. ' ' 

Remarks. — The  ultimate  prognosis  for  this  patient  is  naturally  bad. 
The  operation  undoubtedly  delayed  and  retarded  the  progress  of  the  con- 
viilsive  seizures  and  the  headache  has  been  relieved,  but  a  rapid  return  of 
the  frequency  and  severity  of  the  convulsions  may  be  expected,  and  espe- 
cially when  eomplicated  by  the  condition  of  nephritis.  As  the  increased 
intracranial  pressure  has  not  been  entirely  relieved  by  the  operation  of 
decompression  (unilateral),  in  that  the  operative  area  never  became  really 
depressed  as  it  should  have  become  within  6  months  after  the  operation  and 
to  a  depth  of  usually  1  em.,  it  mifirht  have  been  advisable  to  have  performed 
a  bilateral  decompression  w^ithin  a  year  following  the  first  operation  and 
this  greater  relief  of  the  increased  intracranial  pressure  might  have  obtained 
a  better  result ;  if  a  similar  patient  should  present  himself  now,  I  shoidd 
advise  this  method  of  procedure.  Taken  in  all,  however,  this  patient  was 
hardly  a  fair  test  for  the  operation  in  that  his  condition  was  a  rather 
extreme  one  and  the  operation  was  advised  merely  to  give  him  a  chance 
of  improvement  rather  than  offering  him  definite  and  permanent  relief;  the 
historj^  of  three  and  four  eon\niLsive  seizures  eaeb  night  during  a 
period  of  two  years  makes  the  prognosis  most  grave — no  matter  what  the 
treatment  Up  to  the  present  time,  however,  the  condition  has  certainly 
not  progressed. 

The  right  hem! paresis  and  paraphasia  were  probably  due  to  a  localized 
cerebral  edema  of  the  left  cortex ;  it  is  noteworthy  that  this  impairment 
has  not  returned  since  the  left  subtemporal  decompression. 

Case  122. — Old  severe  brain  injury  associated  with  a  possible  fracture 
of  the  base  of  the  skull  and  with  signs  of  an  Increased  intraeriuiial  pressure: 
severe  headache  and  convulsive  seizures.  Right  subtemporal  decompression. 
Temporary"  improvement  only. 

No.  574. — Joseph.  Thirty-eight  years.  \Miite.  Married.  Meehanic.  U.  S. 

Admitted  April  4,  1916^7  years  after  injury.  Polyclinic  HospitaL  Re- 
ferred by  Doctor  E.  S.  Bishop. 

Operation  April  14,  1916.  Right  subtemporal  decorapreasion  and 
drainage. 

Discharged  May  2,  lf>16 — 18  days  after  operation, 

Familif  history  negative. 

Personal  History. — Always  well  and  strong;  of  good  habits  and  no  alco- 
holism. Seven  years  ago  while  at  work,  patient  was  struck  over  the  right 
side  of  the  head  by  a  large  wooden  beam;  immediate  loss  of  consciousness; 
profuse  bloody  and  later  a  ''watery  '*  discbarge  from  the  right  ear ;  take^i  to  a 
hospital  where  he  remained  for  3  weeks^  when  he  had  so  recovered  that  he 
was  discharged  as  **welK"  During  the  next  4  years,  he  was  able  to  work 
but  not  80  vigorously  as  before  the  injury — complained  almost  daily  of 
frontal  and  occipital  headaches,  *'1igbt'headed''  spells  upon  stooping,  and 
became  easily  fatigued.    Two  and  a  half  years  ago  after  a  severe  headache 
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lasting  2  days,  patient  ^'fainted*'  momentarily  but  he  did  not  fall  to  the 
groimd ;  since  that  time,  these  ** fainting"  spelk  have  occurred  with  increas- 
ing frequency  so  that,  during  the  past  3  months,  he  lias  had  as  many 
as  11  attacks  in  one  day;  they  oecnr  chiefly  during  exertion  aud  in  the  late 
afternoon — toward  the  end  of  a  hard  day 's  work.  No  major  convulsive  seiz- 
ures have  occurred  at  any  time,  althougrh  there  is  a  history  of  having 
awakened  3  times  in  the  mominis:  to  find  that  he  had  bitten  his  tongue  and 
urinated  involuntarily;  headach^es  have  become  severe  and  he  is  now 
morose  and  melancholy;  no  longer  takes  an  interest  in  current  events;  has 
been  unable  to  work  during  the  past  2  months.  Patient  has  had  competent 
medical  treatment 

Ejiiminuiion  upon  admission  (7  j-ears  after  injury). — Temperature, 
98.6^  ;  pulse,  68;  respirntion,  18 ;  blood-pressure,  144,  Fairly  well-developed 
and  nourished ;  very  much  depressed  and  only  answ^ers  questions  upon  insist- 
ence. No  tremor  of  the  tongue,  lips  or  hands.  No  external  evidence  of 
former  cranial  injury.  Hearing  negative;  oto.scopie  examination  negative. 
No  paralyses  or  impairments  of  sensation.  Pupils  ecpial  and  react  nor- 
mally. Reflexes — patellar  very  much  exaggerated ;  exhaustible  ankle  clonus 
but  no  Babinski;  abdrmiinal  reflexes  both  depressed  but  equal.  Fundi — 
retinal  veins  dilated;  nasal  hah^s  of  both  optic  disks  blurred  by  edema; 
no  new  tissue  formation  visible.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  increased  pressure  (approximately  15  mm.)  ;  Wassermann  test 
negative  and  cell  count  was  7  cells  per  e.mm.  X-ray  (Doctor  W.  H.  Stewart) 
— **no  fracture  of  the  skull.'' 

Treatment. — Although  no  major  convulsive  seizures  have  occurred,  the 
history  of  this  patient,  especially  during  the  past  2  years  and  the  increasing 
number  of  spells  of  the  petit  mal  character,  and  the  condition  associated 
with  definite  signs  of  an  increased  intracranial  pressure — these  data  would 
give  the  impression  that  the  symptoms  and  signs  of  headache,  dizziness  and 
minor  epileptiform  spells  were  but  the  forerunners  of  convulsive  seizures  of 
the  major  type,  and  for  this  reason  and  in  order,  if  possible,  to  prevent  con- 
vulsions from  oeeurrin^,  the  operation  of  rirrht  subtemporal  decompression 
was  advised — the  patient^  his  parents  and  grandparents  being  right-handed 
and  ttere  being  no  localizing  signs  ascertained. 

Openttion  {1  years  after  injury)  .^Eigbt  subtemporal  decompression: 
usual  vi'iiicid  itu-isinii,  luinr  rs^uinved.  and  nn  enuii>lieations.  Dura  thick- 
ened, whitish,  very  vaseidar  and  under  moderate  tension;  upon  incising  it, 
clear  cerebrospinal  fluid  welled  out,  and  throughout  the  operation  the  largest 
amount  of  cerebros[>iMal  fluid  escaped  that  I  have  yet  seen  ;  consequentlv  the 
underlying  cortex,  owing  to  this  rapid  escape  of  cerebrospinal  fluid,  did  not 
bulge  and  it  pulsated  normally.  The  cortex  itself  was  very  *'wet''  and  ede- 
matous; several  adhesions  between  the  arachnoid  and  ths  overlying  dura 
were  severed.  No  gross  pathological  lesions  visible — only  a  very  *'wet/' 
edematous  brain.  Usual  closure  with  2  drains  of  rubber  tissue  inserted. 
Duration,  40  minutes. 

Posi-opcraiivf  iV^f ^.9. ^Uneventful  operative  recovery;  operative  inci 
healed  per  prhiuitn;  patient  did  not  complain  of  a  '*  fainting"  spell  du 
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Ms  hospital  convalescence  and  was  dischargcrl  on  the  eifrhteenth  day  after 
operation.  A  second  X-ray  report — *'bony  defect  of  decompression  opera- 
tion with  four  silver  clips  demonstrated"'  (Fig.  145). 

Examination  (November  20, 1917 — 19  months  after  operation). — During 
the  first  3  months  after  operation,  patient  was  so  improved  that  the  head- 
aches were  lessened  and  the  pet  it  mat  attacks  so  infreqnent  that  it  was  hoped 
that  he  would  be  able  to  return  to  work;  after  working  one  week,  the  losse** 
of '  consciousness  returned,  the  headache  became  severe  and  the  sense  of 
early  fatigue  so  great  that  the  patient  was  obiijifed  to  give  up  work  and  has 
not  worked  since.  In  addition  to  the  increasing  frequency  of  the  '* fainting'' 
spells,  there  has  been  a  mental  and  emotional  deterioration,  so  that  now  it  is 
not  possible  for  the  patient  to  leave  the  house  alone,  and  he  has  become 
so  depressed  and  despondent  that  he  sits  for  hours  at  a  time  by  himself;  he 
rarely  speaks.  For  no  reason  apparently,  tears  will  course  down  the  patient 's 
cheeks  and  even  crying  spells  lasting  over  an  hour  occur;  in  many  respects, 
the  condition  is  similar  to 
one  of  traumatic  dementia. 
Decompression  opening  de- 
pressed and  pulsates  nor- 
raa^3^  Reflexes  active  but 
othenvise  negative.  Fundi 
— retinal  veins  possibly 
slightly  enlarged ;  no  ede- 
matous blurring  of  optic 
disk  margins  but  both  retime 
are  rather  sutfused  and  ede- 
matous. 

Lmi  Report  (September 
20,  1918—29  months  after 
operation)  .—Wife  v\^  r  i  t  e  s 
that  patient  is  now  in  an  in- 
stitution as  his  condition 
gradually  became  worse  so 
that  he  could  not  look  after  himself ^ — even  the  most  elementary  things. 
No  major  convulsions,  however,  had  occurred.  Decompression  area  always 
remained  depressed. 

Remarks. — It  would  seem  that  this  patient  had  developed  most  rapidly 
the  advanced  form  of  traumatic  dementia  and  whether  there  was  an  under- 
lying organic  and  constitutional  basis  for  this  marked  mental  and  emotional 
deterioration  cannot  be  stated;  syphilis  was  not  demonstrated  as  a  factor 
nor  were  there  ascertained  any  data  of  cardio-nephritic  complications — in 
fact,  no  toxemic  factor  had  been  obtained.  It  is  very  surju-ising  that  no 
major  convulsions  have  occurred  in  fhis  patient,  both  on  account  of  the 
history  of  the  minor  epileptiform  spcHs  of  the  pftif  mnl  type  and  on  account 
of  the  pathology  of  the  cerebral  cortex  as  revealed  at  operation.  The  post- 
mortem findings  will  be  most  important  in  ascertaining  the  other  causative 
factor  in  this  patient's  condition,  if  there  is  one;  the  permission  for  an 
autopsy  has  been  obtained  in  writing. 


Fia.  145, — (>vD.l  bijny  defi?f!t  of  ri|i;h  t  stjblemporal  decompre** 
Bion  in  a  patient  foMoiAinK  u  fructuri?  t>f  thi?  boni?  of  the  skull 


and  hiiviniK  Higns  of  an  iiiE^rrai^ciiJ  tiitrurriitiial  prCBtiure. 
temporary    iinpros'trafnt    f*>llriwinK    i(i>croition. 
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E.  Chronic  Brain  Injuriks,  not  Associated  with  a  Fracture  of  thb 
Skull,  with  the  Symptoms  and  Signs  Persisting  and  DtiE  to  an 

Increased  Intracranial  Pressure. 

If  there  had  been  no  increase  of  the  intracranial  pressure  ascertained  iii 
this  series  of  patients,  then  a  number  of  them  would  have  been  considered 
either  as  conditions  of  post-traumatic  neurosis  (a  diagnosis  so  common 
and  so  tempting  to  make)  or  as  the  result  of  cerebral  lacerations  and  eon* 
tusions,  and  thus  irreparable.  The  presence  of  the  inereasod  intracranial 
pressure,  however,  immediately  made  these  patients  amenable  at  least  to 
treatment — either  medical,  or  if  this  method  failed,  then  surgical  treatment 
— and  thus  it  was  possible  for  them  to  be  benefiteil.  It  is  only  these 
selected  patients  having  an  increased  intracranial  pressure  who  can  be 
con  si  st  en  t  ly  im  pro  ved, 

E,  Old  hrain  injuries  not  assocmted  with  a  fracture  of  the  skuU  hut 
tviik  signs  of  inerraiffd  ititracranifd  pressure;  sjfmpfoms  and  si{fns  persist- 
ing.   Suhtemporal  decompreff^ion.    hnprovement. 

Case  123. — Old  severe  brain  injury  not  associated  with  a  fracture  of  the 
skull  but  with  signa  of  an  increased  intracranial  pn^ssure;  severe  headaches 
and  emotional  disturbances.    Right  subtemporal  decompression.     Recovery. 

No,  343. — Barbara,  Thirty  years.  White,  Married.  Housework,  Russia. 

Admitted  Au^ist  20,  1D15— 1  year  after  injui^'.  Polyclinic  Hospital. 
Referred  by  Doctor  0,  S.  Wight  man. 

Ojieratinn  September  3,  lOl-l.  Right  snbtemporal  decompression  and 
drainage. 

Discharged  September  17,  1015 — 14  days  after  operation. 

Family  hist  or  t^  negative. 

Personal  Ilistorif. — Always  well  and  strong.  One  year  ago,  patient  was 
struck  over  the  hcinl  by  a  heavy  club  while  being  attacked  by  a  burglar; 
immediate  loss  of  consciousness;  no  bleedin^r  from  either  ear;  tal<en  in  an 
ambulance  to  a  hospital,  where  she  remained  2  weeks.  Since  discharge, 
patient  has  had  a  continuous  dull  headache  M'ith  severe  exacerbations;  she 
has  never  '  'fainted  * '  nor  has  a  convulsive  seizure  oecnrred.  During  the  past 
3  months,  the  Jieadacbcs  have  become  so  severe  and  associated  with  vomiting 
spells  that  the  patient  has  been  obliged  to  remain  in  bed.  Competent  medical 
treatment  has  been  unable  to  relieve  the  headache  which  at  first  had  been 
considered  as  being  a  posttrauraatic  neurosis  tind  entirely  neurastiienic  in 
character.     Patient  has  become  very  irritalde  and  depressed. 

Ej-aminutiifn  upon  iidiuission  ( 1  year  after  injury), — Temperature  98,8^ 
pulse  70;  respiration,  18;  blfMid-pressure,  12*>.  Rather  poorly  developed 
and  nntirishcd;  very  much  rh'pressed  and  melancholic.  No  external  evidence 
of  head  injury.  Menriiig  netridivc;  otoserjpic  examination  nejrati%-e.  No 
paralysis  or  inipairtncnts  of  senstition.  Pupils  equal  and  react  normally. 
\o  nystagmus.  Reflexes — patellar  very  much  incrt^ased  but  equal ;  n'* 
ankle  clonus  noi*  Habinski ;  ahdnminal  reflexes  deprefvsed  but  equal.  Fu 
— retinal  vi^ins  rather  full;  nasal  mariHns  of  botii  optic  diaks  blurred 
edema  but  otherwist^  negative,  fjumbar  puncture^^lear  cerebrospinal 
under  inerease<l  pressure  (approximately  14  mm.);  first  Wassemiann 
1  plus:  second  and  third  Wassermann  tests  negative;  cell  count  was  7 
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per  c.nim.  X-ray  (Doctor  A.  J.  Qiiimby)^'*iio  fracture  of  skull  to 
be  observ^ed." 

Treatment. — ^In  the  belief  that  the  severe  headache  was  dtie  to  a  chrome 
cerebral  e^dema  foUowingr  the  brain  injury  of  12  months  ago  and  since  com- 
petent medical  treatment  was  unable  to  relieve  the  condition  and  there 
being  present  definite  signs  of  an  increased  intracranial  pressure,  a  right 
subtemporal  decompreHsion  was  advised  not  only  to  relieve  the  headache,  but 
also  thereby  to  lessen  the  emotional  instability  and  to  prevent  the  danger 
of  future  complications — particularly  epileptifonu  seizures.  (No  doubt, 
there  is  a  large  neurasthenic  and  neurotic  factor  in  this  case,  but  I  believe 
it  is  superimposed  upon  and  due  to  the  definite  orp:anic  lesion  of  chronic 
cerebral  edema.) 

Operation  (12  months  after  injury). — Right  subtemporal  decompression : 
usual  vertical  incision  and  bone  removed ;  while  ronj?euring  away  the  bone^ 
the  middle  meningeal  artery  was  torn  and  much  difficulty  encountered  in 
checking  the  rapid  escape  of  blood ;  it  was  finally  stopped  by  the  application 
of  a  silver  clip,  low  down,  at  the  inferior  border  of  the  decompression 
opening.  Dura  slightly  thickened  and  tense;  upon  incising  it,  clear  cerebro- 
spinal fluid  oozed  out,  revealing  a  ver\'  **wet/'  edematous  cortex  under 
increased  pressure.  The  rapid  escape  of  cerebrospinal  fluid  permitted  the 
cortex  to  recede  and  pulsate  normally  before  the  end  of  the  operation.  No 
gross  lesion  visible  and  only  a  **wet,"  sw^ollen  edematous  cortex  exposed. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted.   Duration,  90  minute>. 

Post-operative  Notes. — Uneventful  operative  reeoven,^ ;  within  a  week, 
the  patient  complained  less  of  headache  and  at  dis<*harge  on  the  fourteenth 
day  post-operative,  patient  felt  better  tlian  she  had  for  months  in  that  the 
headaches  were  not  severe  and  she  was  not  so  depressed;  incision  hniled 
per  primam. 

Examination  {November  22, 1917 — 26  months  after  operation),- — Patient 
has  been  practically  well  since  the  operation;  during  the  past  year,  a  dull 
headache  occurred  not  more  than  once  a  month ;  she  is  no  longer  irritable 
au'd  depressed,  and  in  every  way  ^Vscem  to  be  myself  arnin.''  Decompression 
area  slightly  depressed  beneath  the  flush  of  scalp ;  normal  pulsation.  Re- 
flexes active  but  otherwise  negative.  Fundi — retinal  veins  possibly  slightly 
enlarged;  no  blurring  of  margins  of  optic  disks  and  all  details  are  clear 
and  distinct. 

Last  Report  (December  14,  1918 — 39  months  after  operation). — Patient 
writes,  *'I  am  as  well  as  ever;  nothing  bothers  me  now  outside  of  an  infre- 
cjuent  headache  but  it*s  not  much.  Scar  of  operation  sunken  and  I  can 
feel  it  beating." 

Rcnutrks. — From  the  history  of  this  patient,  and  if  careful  oidithalmo- 
scopie  and  hunbar  puncture  examinations  had  not  been  mmle^  it  would  have 
been  very  easy  to  have  considered  the  patient  as  neurotic  and  neurasthenic — 
a  condition  of  post-traumatic  neurosis  alone;  and  if  there  were  no  signs 
of  an  incre^am^d  intracrauiMl  pressure,  this  diagnosis  of  a  functional  condition 
would  have  been  the  more  prol>able  one.  But  it  having  been  ascertained 
that  there  was  an  increased  intracranial  pressure,  then  the  diagnosis  of  sim- 
ple neurosis  is  not  sufficient  and  unless  medical  treatment  is  able  to  lower 
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this  increased  pressure  (usually  due  to  a  chronic  cerebral  edema  follow- 
ing the  injury),  the  condition  cannot  be  improved  by  the  tisuai  treatmait 
of  functional  conditions,  such  as  psychotherapy,  etc.  When  the  luniil 
medical  means  do  not  suffice  in  lowering  the  increaised  intracraniiU  preanin 
of  these  patients,  then  the  mechanical  relief  of  the  pressure  i^  neceasaiy  by 
means  of  a  subtemporal  decompression — not  only  to  improve  the  pment 
condition  but  also  to  prevent  the  even  more  serious  complications,  such  as 
convulsive  seizures,  marked  mental  and  emotional  impairments,  etc. 

The  X-ray  picture  in  not  disclosing  a  fracture  of  the  skull  does  not  meio 
that  a  fracture  of  the  skull  had  not  been  present;  unless  the  X-ray  pietnre 
is  taken  at  the  proper  angle  to  disclose  the  fracture  (if  present),  then  iti 
shadow  will  not  be  seen  and  a  picture  at  a  different  angle  will  frequently 
reveal  its  presence.  However,  as  has  been  stated  before,  the  fracture  of 
the  skull  (unless  it  is  a  depressed  fracture  of  the  vault),  is  possibly  the 
most  unimportant  part  of  brain  injuries,  and  frequently  the  most  serious 
brain  injuries  are  not  associated  with  a  ** fracture  of  the  skull,"  whid 
is  a  term  meaning  little  or  nothing— except  that  the  cranial  injury  was 
of  sufficient  force  to  fracture  the  skull  and  very  frequently  patients  having 
this  condition  are  not  at  all  seriously  injured  in  that  the  brain  has  not 
beeu  damaged  in  the  least,  whereas  only  too  frequently  a  severe  brain 
injury  results  when  no  fracture  has  occurred. 

Case  124. — Old  severe  brain  injury  not  associated  with  a  fracture  of  the 
skull  but  with  signs  of  an  increased  intracranial  pressure;  severe  headaches, 
dizzy  spells  and  emotional  disturbances.  Right  subtemporal  decompres- 
sion.   Recovery. 

No.  855. — Mabel.  Forty-five  years.  White.  Married.   Housewife.  U.  S. 

Admitted  May  5,  1915 — 15  months  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  C.  II.  Chetwood. 

Operation  ]\Iay  1(),  1915.    Riirht  subtemporal  decompression  and  drainage. 

Discharged  May  30,  1915 — 14  days  after  operation. 

Family  hi^ton/  negative. 

Persmml  History, — Always  well  and  strong;  no  alcoholism.  Fifteen 
months  ago,  patient  was  struck  upon  the  head  by  the  falling  of  a  heavy  trap- 
door ;  momentarily  unconscious  and  remained  in  a  semiconscious  condition 
for  2  days :  no  bleeding  from  the  ears ;  patient  remained  in  bed  at  home  for 
a  period  of  2  weeks,  having  severe  headache  and  dizziness,  which  contimietl 
until  4  months  ago,  when  the  headache  became  so  acute  and  the  dizziness 
so  extreme  that  the  patient  has  l)een  unable  to  walk  any  distance;  marked 
increase  of  nervousness,  so  that  the  patient  is  very  easily  frightened: 
emotional  ui)sets — crying  spells  and  then  very  melancholic  for  several  days 
at  a  time — always  complaining  of  a  severe  headache;  no  ''fainting"  spells 
nor  convulsive  seizures  at  any  time.  Patient  has  had  competent  medi- 
cal treatment. 

Examination  upon  admission  (15  months  after  injury). — Temperature 
98.6°  ;  pnlse,  78 :  respiration,  20 ;  blood-pressure,  138.  Fairly  well-developed 
and  nourished ;  xqty  anxious  expression  and  complaining  of  severe  frontal 
and  occipital  headache.  No  external  evidence  of  cranial  injury.  Hearing 
negative ;  otoscopic  examination  negative.    No  paralj'^es  or  impairments  of 
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sensation.  Pupils  equal  and  react  normally.  No  nystagmus.  Reflexes — 
patellar  exaggerated  but  equal ;  no  ankle  clonus  but  suggestive  double  Babin- 
ski;  abdominal  reflexes  obtained  with  difficulty.  Fundi — ^retinal  veins 
dilated ;  nasal  halves  of  both  optic  disks  obscured  by  edema — right  possibly 
more  than  left.  Lumbar  puncture— clear  cerebrospinal  fluid  under  increased 
pressure  (approximately  16  mm.) ;  Wassermann  test  negative  and  cell  count 
was  3  cells  per  c.mm.  X-ray  (Doctor  A.  J.  Quimby) — **the  picture 
is  negative." 

Treatment, — For  fear  that  this  patient  might  become  so  emotionally 
unstable  that  convulsive  seizures  would  occur  and  there  being  a  definite 
increase  of  the  intracranial  pressure  as  demonstrated  by  the  ophthalmoscope 
and  at  lumbar  puncture,  and  also  since  the  routine  treatment  of  general 
hygiene,  diet,  catharsis  and  the  usual  neurasthenic  treatment  of  hydro- 
therapy, electrotherapy  and  psychotherapy  have  been  of  no  benefit  to  the 
patient  but  the  condition  is  becoming  rapidly  worse,  it  was  decided  to  per- 
form a  right  subtemporal  decompression  in  the  hope  that  the  condition 
would  be  improved  by  thus  lessening  the  increased  intracranial  pres- 
sure mechanically. 

Operation  (15  months  after  injur^O- — Right  subtemporal  decompression : 
usual  vertical  incision,  bone  removed,  and  no  complications;  bone  was  un- 
usually thin  and  not  vascular.  Dura  thin,  transparent  and  bulging ;  upon 
incising  it,  clear  cerebrospinal  fluid  spurted  out  under  high  tension,  and 
upon  enlarging  dural  opening  the  underlying  **wet,"  edematous  cortex 
tended  to  protrude  but  did  not  rupture,  as  the  cerebrospinal  fluid  es(»aped 
rapidly  in  large  quantity  so  that  the  cortex  soon  receded  and  pulsated 
normally.  No  gross  cortical  lesion  demonstrated  except  the  very  **wet'' 
and  almost  cystic  condition  of  the  pia-arachnoid.  Usual  closure  with  2 
drains  of  rubber  tissue  inserted.     Duration,  35  minutes. 

Post-operative  Notes, — Uneventful  operative  recovery;  incision  healed 
per  primam;  patient  complained  of  only  dull  headache  and  he  was  able  to 
be  discharged  upon  the  fourteenth  day  post-operative. 

Examination  (October  4,  1916 — 17  months  after  operation). — Patient 
has  made  an  excellent  recovery ;  althougli  slie  has  a  dull  headache  almost  each 
week,  it  no  longer  interferes  with  her  work  and  it  is  not  associated  with 
dizziness;  *' disposition "  is  much  better  in  every  way — is  seldom  depressed 
and  only  occasionally  irritable.  Husband  says  she  is  now  ** livable.''  De- 
compression area  depressed  beneath  the  flush  of  scalp  and  pulsates  nor- 
mally. Reflexes  active  but  otherwise  negative.  Fundi — retinal  veins  of 
normal  size ;  details  of  both  optic  disks  clear  and  distinct. 

Last  Examination  (September  4,  1918 — 40  months  after  operation). — 
The  improvement  of  the  patient  has  continued  so  that  she  is  considered  a 
^Svell  woman";  she  has  only  an  occasional  mild  headache  and  if  it  were  not 
on  account  of  the  fear  that  *^my  nervous  fits''  would  return,  patient  says 
she  would  be  perfectly  happy;  sho  is  able  to  do  her  liouse-work.  Decom- 
pression area  depressed  and  pulsates  nonnally.  Reflexes  active  but  other- 
wise  negative.     Fundi  no<rative. 

Remarks, — This  patient  has  been  a  very  interesting  one  to  follow  and 
to  note  the  marked  change — especially  the  lessening  of  the  signs  of  pressure 
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in  the  fundi.  If  it  were  not  for  the  signs  of  the  increased  intraeranul 
pressure,  this  patient  would  have  been  considered  as  suffering  from  a  post- 
traumatic neurosis  and  that  would  have  undoubtedly  been  her  eondition; 
however,  upon  ascertaining  the  signs  of  an  increased  intracranial  pressure 
by  means  of  the  ophthalmoscope  and  at  lumbar  puncture,  she  was  immt' 
diately  removed  from  that  large  group  of  functional  conditions,  and  when 
it  was  not  relieved  by  the  usual  medical  treatment,  then  it  had  to  be  treated 
mechanically — that  is,  the  operation  of  subtemporal  decompression. 

Case  125. — Chronic  severe  brain  injury  with  a  resulting  cortical  and 
supracortical  hemorrhagic  cyst  formation  directly  beneath  the  site  of  the 
bullet-injury  of  the  vault;  no  fracture  of  the  skull.  Mental  retardation, 
emotional  instability  and  Jacksonian  convulsive  seizures.  No  operation. 
Death  from  opium  poisoning.    Autopsy. 

No.  014. — Ling.    Thirty-four  years.    Yellow.    Married.    Clerk.    China. 

Admitted  April  10,  1912 — 6  j'^ars  after  gunshot  injury.  St  Luke's 
Hospital,  Shanghai.    Referred  by  Doctor  A.  W.  Tucker. 

Died  April  11, 1912 — 20  hours  after  admission. 

Family  history  negative;  both  parents  and  the  relatives  were  right- 
handed  (as  well  as  could  be  ascertained  by  questioning  the  relatives  present). 
Patient  has  always  been  left-handed. 

Personal  History. — Always  well  and  strong  with  the  exception  of  the 
usual  diseases  of  childhood.  During  the  six  years  preceding  the  cranial 
injury,  the  patient  worked  as  a  clerk  in  the  British-American  Tobacco 
Company,  where  he  was  considered  an  unusually  capable  and  intelligent 
employee.  Seven  years  ago  (November  6,  1905),  the  patient  was  shot  in  a 
Boxer  uprising  in  the  right  temple;  only  momentary  loss  of  consciousness; 
patient  was  able  to  walk  to  his  home,  and  with  the  exception  of  a  doll  head- 
ache there  were  no  complaints ;  the  small  scalp  wound  of  bullet  entrance  was 
bandaged  and  the  wound  healed  -wnthout  the  formation  of  pus.  (At  the 
time,  it  was  not  thought  that  a  foreign  body  had  entered  the  scalp  wound.) 
Patient  was  able  to  return  to  his  office  work  upon  the  following  day,  but  on 
account  of  continuous  severe  lieadache  and  an  inability  to  perform  his  work 
properly,  he  was  obliged  to  give  up  his  position  after  a  period  of  ten  da}"S. 
He  gradually  became  restless,  irritable,  unable  to  sleep  well  and  complained 
of  severe  headache  for  a  period  of  several  months ;  no  speech  impairment, 
however,  was  observed  at  any  time.  The  patient  no  longer  appeared  inter- 
ested in  things  and  would  sit  by  himself  for  hours  at  a  time,  holding  his 
head  in  both  hands;  if  disturbed,  he  would  become  enraged,  and  on  two 
occasions  he  assaulted  his  annoyers.  Five  months  after  the  cranial  injury, 
the  first  convulsive  seizure  occurred — be<rinning  on  the  left  side  of  the 
face,  then  tlie  left  arm,  later  the  left  leg  and  finally  the  entire  body — and 
it  lasted  for  over  five  minutes;  apparently  an  entire  loss  of  consciousness 
was  present.  During  the  past  six  years,  the  condition  has  gradually  pro- 
gress(»(l  in  that  the  convulsive  seizures  (which  always  begin  on  the  left  side) 
have  increased  in  frequency  so  that  during  the  past  three  months,  they 
have  occurred  as  many  times  as  six  in  one  week :  ver>'  irritable  and  excitable, 
and  then,  at  times,  very  much  depressed — crying  for  hours  at  a  time  on 
accoinit  of  **pain  in  head";  no  longer  remembers  the  simplest  things.    Two 
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months  ago  he  drank  a  large  amount  of  liquid  opium  with  suicidal  intent, 
but  the  vomiting  was  so  profusL*  that  he  recovered;  he  stated  at  that  time 
tliat  lie  would  attempt  it  again  later. 

Present  lilnesx. — Thirteen  iioiirs  before  admission  to  the  hospital,  the 
patient  swallowed  a  large  quantity  of  licpiid  opium^ — he  was  profoundly 
unconscious ;  brought  to  the  hospital  upon  a  stretcher. 

Examination  upon  admission  (7  years  after  cranial  gunshot  injury 
and  13  hours  after  drinking  the  opium), — Temperature,  97° ;  pulse,  18  and 
very  irregular;  respiration,  6,  and  very  shallow  and  irregular.  Profound!}' 
nnconseious;  cold,  clammy  skin.  At  times,  the  pulse  and  respiration  prac- 
tically cease — requiring  artificial  retspiration.  Both  pupils  are  of  pin-point 
size  and  non-reactive  to  light.    Reflexes — both  superficial  and  deep  are  all 


Fir,,  14f!, — Small  fr^Kmentfl  r»f  IdAden  bullet  iinbedrJetl  in  the  posterior  portion  nf  the  riffht  hftlf  of 
the  frontal  bone  juat  anterior  to  tke*  rr^ronal  Bitture,  The  outer  table  of  the  underlying  bone  was  merely 
iotieritcil  byi  very  Aliichtly.  The  attachment  of  the  rigJit  teinpKjral  iiiUMcle  to  the  parietal  ereat  i« 
well  portrayed. 

abolished*  During  the  examination,  a  brother  told  the  interpreter  about 
the  former  gunshot  injnr>',  and  upon  careful  palpation  it  was  possible  to 
feel  a  small  foreign  body  din^etly  beneath  the  old'  scar  over  the  posterior 
portion  of  the  ricrht  h^df  of  the  frontal  hone. 

Treatment. — The  usual  emergeney  treatment  for  these  patients— ^artificial 
respiration,  vigorous  massage  and  passive  exercises,  heated  blankets  and  hot 
water  bottles,  repeated  gastric  lavage  and  high  colonic  irrigation,  hypo- 
dermic iujectious  of  caJTeine,  etc.  The  eondition  of  the  patient,  however, 
rapidly  beennie  worse  in  that  the  pulse  and  respiration  bt^ame  more  aud  more 
irregular  and  also  vvt^aker,  the  pupils  gradually  dilatt^d  (  pemiitting  a  careful 
ophthalmoseopic  examination  to  be  made)  and  the  patient  died  16  hours 
after  admission  and  29  hours  after  the  iufrestion  of  the  opium.  The  fundi 
presented  the  appearance  of  a  mild  secondary'  optic  atrophy  with  irregular 
nasal  margins  obscured  liy  edema. 

Autopsy  of  head  alone:  directly  bene-ith  the  scar  of  the  scalp  from  the 
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former  head  injury  in  the  ri^ht  posterior  frontal  area,  was  a  leaden  haH 
(fragmented)  indentijig  slightly  the  outer  table  of  the  underlying  bone  i  Kigj| 
146).     No  fraetnre  of  the  bone  enuki  be  found  and  no  depression  of  the 
inner  table  of  the  vault  was  ascertained.     The  dura  beneath  this  point 
contact  was  definitely  thiekened  over  an  area  of  2  inches  in  diameter, 
, lying  directly  under  it  and  eanneeted  with  it  by  numerous  adhesions  wa 
an  oval  supracortical  and  cortieal  hemorrhagic  cystic  formation  of  f3 
in  diameter ;  it  extended  into  the  cortex  to  a  depth  of  2  cm.  and  occupie 
the  posterior  portion  of  the  rig'bt  second  and  third  frontal  convolution 
just  anterior  to  the  right  fissure  of  Sylvius  (Fig.  147)  ;  upon  incising  iK 
outer  wall,  a  straw-eolored  fluid  escaped,  permitting  the  cyst  to  collapse. 
The  supracortical  \  essels  adjacent  to  this  cyst  formation  were  indurated  and 


X-' 


FlO*   147.^Dajrk  LtrmorrKAnic  cyat  in  the  jKi^terior  portitin  of  the  right  frontJil  lobe  and  directJiy  1 
the  grun-ahQt  injuiy  of  the  vault — And  no  fracture  ofUae  bone  present. 


surrounded  in  the  sulci  by  a  cloudy  thickening  of  connective  tissue — ^the  i 
result   of  a   former   supracortical    hemoiThage.     The   edemat/nis   oetehi 
cortex,  other  than  that  of  the  right  frontal  and  the  contiguous  area^P  of  ^ 
right  temporo-splienoidal  lobes,  was  normal ;  no  cortical  adhesions  fort 
elsewhere.     Ventrieles  were  negative. 

Remarks. — There  can  be  no  question  that  the  cerebral  injur>'  occurring 
in  this  patient  in  good  health  was  the  primary  cause  of  the  increased  intrti- 
ei'anial  pressure  producing  the  headache  and  the  mild  secondary  optic 
atrophy,  and  the  later  development  of  the  mental  and  emotional  impairment 
and  the  Jaekaonian  epilepsy.  If  a  careful  neurological  examination  had 
been  possible  within  a  short  time  after  the  injur>%  it  is  possible  that  this 
patient  could  have  been  permanently  relieved  and  benefited  by  a  right 
subtemporal  decompression  and  drainage  of  the  supracortical  and  cortiq 
hemorrhage;  at  least,  the  increased  intracranial  pressure  could  have 
lowered  and  thus  the  headache  avoided  and  the  impairment  of  vision 
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vented — as  well  as  lessening  the  danger  of  the  later  mental  and  emotional 
impairment  and  the  convulsive  seizures.  It  is  most  doubtful  if  a  marked 
improvement  could  have  been  obtained  after  the  cortical  irritability  had 
been  so  increased  that  the  convulsive  seizures  were  occurring  in  such  great 
frequency — ^the  so-called  epileptic  habit;  it  would,  however,  have  been 
advisable  to  perform  the  operation  even  at  this  late  date  in  the  hope  that 
an  improvement  was  possible — at  least  a  retardation  of  the  progress  of 
the  deterioration. 

The  absence  of  a  fracture  of  the  vault  of  the  skull  in  this  patient  is 
interesting.  The  situation  of  the  hemorrhagic  cyst  in  the  second  and  third 
right  frontal  convolutions  posteriorly  in  a  left-handed  patient  and  yet 
no  motor  impairment  of  speech  is  most  suggestive ;  the  fact  that  his  rela- 
tives and  ancestors  were  all  right-handed  and  therefore  their  motor  speech 
centers  were  presumably  in  the  cerebral  cortex  of  the  left  frontal  lobe, 
and  that  in  this  left-handed  patient  a  destruction  of  his  theoretical  motor 
speech  centre  in  the  cortex  of  the  right  frontal  lobe  did  not  produce  a 
speech  impairment,  would  tend  to  indicate  that  in  this  patient  at  least,  the 
motor  speech  area  of  the  cerebral  cortex  is  situated  in  either  cerebral 
hemisphere  more  as  the  result  of  one's  ancestry  and  heredity  rather  than 
as  influenced  by  the  individual  himself,  whether  right-handed  or  left- 
handed  ;  in  this  patient  naturally,  one  would  expect  the  motor  speech  area 
to  be  in  the  right  cerebral  cortex — the  patient  himself  being  left-handed, 
but  the  pathology  as  disclosed  by  the  autopsy  would  tend  to  confirm  the 
belief  that  in  this  patient,  at  least,  the  motor  speech  area  was  in  the  usual 
posterior  portion  of  the  left  third  frontal  convolution  (Broca's  area). 

F.  Chronic  Brain  Injuries  Complicated  by  Other  Conditions 

Among  the  more  common  complications  occurring  in  the  patients  hav- 
ing chronic  brain  injuries  are  cardio-vascular  and  cardio-renal  diseases,  with 
and  without  the  factor  of  alcoholism ;  brain  tumors  which  frequently  appear 
beneath  and  at  the  site  of  the  former  cranial  and  cerebral  lesion ;  the  various 
manifestations  of  lues,  and  especially  of  the  cerebrospinal  type  and  of 
paresis  itself;  mental  derangements,  and  particularly  the  frank  forms  of 
traumatic  dementia  and  the  other  types  of  mental  disease  which  occa- 
sionally follow  severe  brain  injuries,  as  though  the  intracranial  lesion 
had  at  least  precipitated  the  mental  impairment;  it  is  only  in  the  ex- 
ceptional patient  that  the  historv-  of  the  cranial  trauma  is  the  direct  cause 
for  the  permanent  mental  deranprement ;  the  cerebral  lesion  may  be  a 
predisposing  cause  but  rarely,  if  ever,  the  sole  factor  in  the  condition  of 
frank  manic-depressive  insanity,  dementia  pnveox  and  even  of  traumatic 
dementia  itself. 

A.  Xephritis. 

Case  126. — Chronic  severe  brain  injury  associated  with  a  linear  fracture 
of  the  vault,  high  intracranial  pressure  and  with  nephritis.  Right  subtem- 
poral decompression;  improvement.  Spontaneous  hemorrhage  later  into 
left  ventricle;  death.     Autopsy. 

No.  583. — William.  Twenty-seven  years.  White.  Single.  Electrician. 
United  States. 
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Admitted  May  25,  1916 — 7  months  after  injury.     Polyclinic  Hospital   - 
Referred  by  Doctor  J.  F.  White.  ■ 

Operation  June  12,  1916 — 17  days  after  admission.  Right  subtem- 
poral decompression. 

Died  September  4,  1916 — 11  months  after  injury  and  82  days 
after  operation. 

Family  history  negative. 

Perso7ial  History. — Perfectly  well  until  9  months  a^  {2  months  before 
injury),  when  patient  had  severe  headaches  each  morning  upon  arising  and 
lasting  over  2  hours  j  no  frequency  of  urination  and  no  medical  attention 
was  rerinested.  Seven  months  ngo  while  at  work,  patient  was  struck  upon 
the  head  by  a  large  iron  bolt;  no  loss  of  consciousness;  watery  fluid,  how- 
ever, escaped  from  the  right  ear  and  continued  for  3  days  after  the  injury, 
when  the  headache  again  returned.  Patient  continued  working  during  the 
following  month  until  the  general  headache  beeame  so  severe  that  he  was 
obliged  to  remain  in  bed;  no  other  complaint  except  persistent  and  con- 
tinuous headache.  Repeated  urine  examinations  revealed  much  albumeu 
and  many  hyaline  and  granular  easts. 

Examination  iipctn  admission  (7  months  after  injury), —Temperature, 
98,8'  ;  pulse,  82;  respiration,  26;  blood-pressure,  200.  Well-developed  and 
nourished.  Perfectly  conscious  but  rather  dro%vsy  and  complaining  of  severe 
frontal  headache.  Impairment  of  hearing  of  right  ear — bone  conduction 
being  greater  than  air  conduction;  otoscopic  examination  reveals  a  small 
irregular  perforati(«n  in  the  posterior  half  of  right  tympanic  merabrane. 
Pupils  ef|ual  and  react  normally.  Reflexes— patellar  very  much  exaggerated 
— right  more  than  left;  right  ankle  clonus  inexhaustible — left  exaustible; 
right  Babjjiski  and  plantar  flexion  not  obtained  on  the  left  foot;  abdominal 
reflexes — right  absent.  Fundi  (Doctor  J.  A.  Keaniey) — ** regenerative 
choked  disks;  entire  outline  of  left  disk  was  obliterated,  although  no  tissue 
elevation ;  right^ — no  degeneration  noticed  but  disk  outlines  are  obscured 
in  old  exudate.  Both  fundi  are  congested  and  suffused;  retinal  veins  en- 
larged/* Lumbar  puncture — ^clear  cerebrospinal  fluid  under  high  pressure 
(approximately  22  nun.)  ;  Wtussennann  test  negative  and  cell  count  was  4 
cells  per  c.nim.  X-ray  (Doet.or  W.  11.  Stewart) — ^** small  linear  fracture 
extending  obliquely  through  the  lower  posterior  part  of  the  right  parietal 
bone  toward  right  frontal  area''  (Fig.  148).  Urine  examination  (DoiJtor 
W.  L.  McFarland)— *'hea\y  trace  of  albumen;  numerous  hyaline  and 
finely  granular  easts/' 

Treatment. — Vigorous  medical  treatment  was  administered  by  Doctors 
Wightman  and  Bishop  in  the  hope  that  the  increased  intracranial  pressure, 
due  tr^  the  cerebral  edema  associated  with  nephritis  in  a  patient  having  the 
history  of  the  cranial  injury,  could  be  lessened  and  thus  the  vision  be 
spared.  Within  2  weeks  after  admission,  the  condition  steadily  progressed 
so  that  the  blood-pressure  beeame  240,  the  ophthalmoscope  revealed  ** choked 
disks''  of  5  diopters  and  a  lumbar  puncture  registered  the  pressure  of  the 
cerebrospinal  fluid  as  being  approximately  28  mm.;  patient  became  more 
iind  more  stuporous,  so  that  it  was  now  considered  advisable  to  perfonu 
a  right  subtemporal  deeompression  to  lower  the  increased  intracranial  pres- 
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sure  mechanically  and  tJius,  at  least,  save  the  eyesight  and  permit  the 
patient  to  withstand  the  nephritis  much  better  than  when  subjected  to  this 
high  intracranial  pressure. 

Operation  (17  days  after  admission). — Right  subtemporal  decompres- 
sion: usual  vertical  incision,  bone  removed,  and  no  complications;  much 
bleeding  occurred,  however,  due  to  the  high  blood-pressure.  Dura  exceed- 
ingly tense,  and  upon  incising  it,  a  large  quantity  of  cerebrospinal  fluid 
escaped  in  gushes  as  though  w^alled  off  by  adhesions;  the  underlying  "wet/' 
edematous  cortex  protruded  but  did  not  rupture,  and  owin^  to  the  rapid 
escape  of  much  cerebrospinal  fluid,  the  brain  pulsated  at  the  end  of  the 
operation.  No  cortical  hemorrhages  or  lacerations  visible— merely  a  very 
**wet''  brain  under  high  pressure.  Usual  closure  with  2  drains  of  rubber 
tissue  inserted.  Duration, 
55  minutes. 

Post-ope  rative  Xotes.— 
Patient  made  an  excellent 
operative  recoverv  so  that  at 
the  end  of  22  days  he 
was  sent  home  under  medi- 
cal treatment. 

Examinafiori  at  d  i  s- 
eharge  (22  days  after  oper- 
ation) .—T  e  m  p  e  r  a  t  u  r  e, 
98,6^  ;  pulse,  80;  respiration, 
24;  blood -pressure,  178.  Xo 
complaints  except  slight  dull 
headache  in  the  morning. 
Decompression  area  bulges 
slightly  and  pulsates  nor- 
mally. Pupils  ecjual  and 
react  normally.  Reflexes^ — 
patellar  exaggerated  b  u  t 
e^iual  I  double  exhaustible 
ankle  clonus  but  suggestive 

nght  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi—retinal  veins 
enlarged;  both  fundi  congested  and  suffused  but  only  nasal  halves  of  optic 
disks  blurred  by  edema;  both  physiological  cups  shallow  and  filled  with 
new  tissue  and  the  margins  of  optic  disks  rather  irregular.  Urine  examina- 
tion— heavy  trace  of  albumen  and  numerous  hyaline  and  finely  granu- 
lar casts. 

Treatment.— Fntient  was  carefully  instructed  regarding  his  medical 
treatment,  diet,  etc.,  and  was  advised  to  return  each  week  to  the  out-d(>ar 
medical  clinic  for  observation. 

Erfimination  (August  22,  1916—18  days  after  discharge),— Patient 
returned  to  the  hospital  fnr  the  first  time  and  complained  of  intense 
frontal  headaches,  nan  sea  jind  frequent  vomiting — the  s>'mptoms  and  signs 
of  the  toxemia  of  nephritis.  Temperature,  99° ;  pulse,  HS ;  respira- 
tion, 26 ;  blood'pressure,  204.    Decompression  area  bulging  tensely.    Fupilft 


Fia.   148,— Sniall  Une&r  fracture  cif  riuhl  pMrietal  bone  in  a 
patient    havini;    chrunir    nephritis    and    a    hij;h    iiitrarrtinial 

FireaRUre  prndur-init  a  &e<^ndar>'  optic  atr'nihy.     Q){?ath  due  to 
ater  ipoDtancoua  hemorrhaife  iaio  left  vpniriii:le. 
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equal  and  react  normally,  Beflexes — patellar  very  active  bnt  equal ;  double 
ankle  clonus  and  double  suggestive  Babinskij  abdominal  reflexes  obtained 
with  difficulty.  Fundi — double  '* choked  disks''  of  6  diopters  j  retinal  veim 
dilated  and  buried  in  the  edematous  tissue  of  retime*  Urine  exniaination— 
large  amount  of  albumen  and  many  hjaline  and  granular  easts. 

Treatment.— Fsitient  was  admitted  to  the  ward  and  the  most  vigorous 
medical  treatment  administered,  so  that  within  one  week  patient  ww 
apparently  in  much  better  general  physical  condition  and  the  headaches  had 
almost  entirely  disappeared.  A  rontgenogram  was  negative  except  for  the 
bony  defect  of  the  decompression  opening;  three  silver  clips  are  shown* 
On  August  29  (7  days  after  admission),  wlien  patient  seemed  to  be  makincr 
an  excellent  recovery,  a  left  hemiplegia  suddenly  occurred  and  the  follow- 
ing examination  was  made:  Temperature,  99^^;  pulse,  104;  respiration,  30; 
blood-pressure,  230.  Profoundly  unconscious  and  in  state  of  collapse.  De- 
compression area  was  *' tight  as  a  drum"  and  no  pulsation  palpable.  Pupils 
— left  dilated  and  does  not  react  to  light.  Reflexes — patellar  exaggerated, 
left  being  greater  than  right;  double  ankle  clonus  and  double  Babinski; 
abdominal  reflexes — left  absent,  right  depressed.  Fundi — ^retinal  veins 
dilated;  '* choked  disks"  of  6  diopters.  Lumbar  puncture — clear  cerebro- 
sninal  fluid  under  exceedingly  high  pressure  (approximately  30  mnL) 
rrine  examination — large  amount  of  albumen  and  many  hyaline  granu- 
lar casta. 

Treatment.— Jn  spite  of  vigorous  medical  treatment,  the  condition  of 
patient  rapidly  beeame  worse,  so  that  12  hourg  after  the  hemiplegic  attack 
the  temperature  ascended  to  106*' ^  pulse  to  160  plus,  and  respiration  to 
48,  while  the  blood-pressure  now  descended  to  116;  pulmonary  edema 
appeared  and  patient  died— 16  hours  after  hemiplegic  attack  and  82  dap 
after  operation. 

Aidopsij  (Doctor  T.  D.  Lehaue) :  over  the  posterior  portion  of  right 
parietal  area  was  a  small  depressed  fracture  of  the  outer  table  of  the  vault 
alone;  one  iiieh  below  this  an^a  was  a  linear  fract\ire  extending  obliquely 
fonvard  into  ri^^bt  frontal  bone ;  su.all  fracture  of  rig:ht  petrous  bone.  No 
subdural  hemorrhcige  present.  In  the  left  lateral  ventricle  was  a  tense  hemor- 
rhagic clot,  the  size  of  a  lemon,  and  thus  compressing  directly  the  left  pyra- 
midal tract  fibres,  liight  lateral  ventricle  negative.  Brain  itself  was  very 
edematous  and  swollen.     Subteutorial  region  negative, 

Rema rks.—llnv mg  thus  beeti  enabled  to  trace  this  patient  from  almost 
the  beginning  of  his  eouditiou  to  the  end,  we  are  in  a  position  to  estimate 
the  various  factors  eomplieiiting  the  condition,  and  it  would  appear  that  a 
chronic  nephritis  was  the  underlying  cause  of  the  intracranial  condition 
which  was  precipitated  by  the  cranial  iujur>^;  that  is,  the  cranial  ininrv 
caused  an  acute  cerebral  edema  to  occur  chiefly  on  account  of  the  presei 
the  ciironie  nephritis,  and  there  may  have  been  already  a  mild  cerebrf 
even  at  the  time  of  the  cranial  injury  and  due  to  the  chronic 
aloni:'— the  presence  of  headache  for  the  two  mouths  preceding 
injury  might  iudicate  this. 

It  is  interesting  to  observe  the  immediate  improvcraen 
condition  and  particularly  the  lessening  of  the  intraci 
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result  of  the  subtemporal  decompression ;  naturally,  it  was  advised  only  as 
an  immediate  means  of  sparing  the  vision  and  to  enable  the  patient  to 
resist  a  nephritis  more  effectively ;  it  was  the  first  patient  that  I  had  ever 
advised  the  operation  of  subtemporal  decompression  to  lessen  an  increased 
intracranial  pressure  primarily  due  to  a  chronic  nephritis,  even  though 
complicated  by  a  cranial  injury,  and  it  was  only  advised  after  all  medical 
treatment  had  failed  to  retard  the  progress  of  the  condition.  The  tem- 
porary improvement  following  the  operation  was  most  encouraging. 

The  sudden  left  hemiplegia  and  the  autopsy  findings  of  a  large  left 
ventricular  hemorrhage  are  difficult  to  correlate ;  anatomically,  it  would  seem 
that  the  left  pyramidal  tract  fibres  should  have  been  more  compressed  than 
the  right  pyramidal  fibres,  and  I  am  at  a  loss  to  explain  it  satisfactorily — 
unless  the  indirect  pressure  of  a  clot  in  the  left  hemisphere  could  exert  a 
greater  compressive  effect  on  the  pyramidal  tract  fibres  of  the  right 
hemisphere  than  upon  those  of  the  left  hemisphere — and  this  does  not  seem 
logical.  Careful  examination  of  the  right  hemisphere  and  the  right  pyra- 
midal tract  fibres  down  through  the  internal  capsule  did  not  reveal  any  lesion. 

It  is  interesting  to  note  in  the  history  that  the  patient  had  had  severe 
headache  during  the  two  months  preceding  the  injury  and  then,  in  spite 
of  the  cranial  injurj^  sufficient  to  cause  a  fracture  of  the  skull,  this  patient 
did  not  complain  of  headache  during  the  3  days  following  the  injury  and 
while  cerebrospinal  fiuid  was  escaping  through  the  line  of  fracture  out  of 
the  right  ear;  that  is,  this  discharge  of  cerebrospinal  fluid  so  lessened  the 
increased  intracranial  pressure  of  the  chronic  cerebral  edema  due  to  the 
pre-existing  nephritis,  that  the  headache  disappeared  and  only  returned 
when  the  cessation  of  the  flow  of  cerebrospinal  fluid  from  the  ear  occurred — 
3  days  after  the  cranial  injury.  This  is  an  excellent  illustration  of  **  natural 
decompression'*  afforded  the  patient  by  the  fracture  of  the  skull;  fortu- 
nately, no  infection  through  this  line  of  fracture  into  the  ear  occurred — 
the  longer  the  aural  discharge  persists,  the  greater  the  danger  of  infection 
and  a  resulting  meningitis. 

The  presence  of  the  *  *  regenerative  choked  disks ' '  indicates  an  increased 
intracranial  pressure  of  long  duration,  and  in  this  patient  its  mild  secondary 
optic  atrophy  was  exhibited  and  therefore  a  permanent  impairment  of  the 
vision  of  mild  degree  would  result. 

Following  the  sudden  left  hemiplegia  with  extreme  intracranial  pres- 
sure, the  right  decompression  area  and  right  ventricle  might  naturally  have 
been  explored  with  negative  results. 

B.  Tumor  of  the  brain. 

Case  126a. — Old  cranial  injury  associated  with  mild  signs  of  an  in- 
creased intracranial  pressure;  osteo-sareoma  of  left  squamous  bone;  sub- 
cortical cerebral  sarcoma.     Operation.    Improved. 

No.  260. — Linley.  Twenty-nine  years.  White.  Married.  Physician.  U.  S. 

Admitted  May  26,  1915 — 5  years  after  second  injury.  Polyclinic  Hos- 
pital.   Referred  by  Doctor  C.  C.  Sweet. 

First  operation  July  13,  1915 — 47  days  after  admission.  Left  subtem- 
poral decompression  and  partial  craniectomy. 

Discharged  August  24,  1915 — 41  days  after  operation. 
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Second  operation  March  12,  1916 — 8  months  after  first  operation.   Left 
exploratory  osteoplastic  operation. 

Discharged  April  6,  1916 — ^24  days  after  operation. 

Family  history  negative. 

Personal  History, — ^Patient  was  an  only  child,  full  term,  normal  deUveiy 
and  considered  a  normal  boy ;  usual  childhood  diseases.    When  one  yetr 
of  age,  patient  fell  from  a  chair,  striking  the  left  side  of  head  against  the 
leg  of  the  table ;  unconscious  for  15  minutes ;  several  drops  of  blood  trieUed 
from  left  external  auditor^'  canal ;  after  10  days  in  bed,  the  condition  was 
excellent  and  the  injury  was  forgotten.    As  a  boy,  patient  had  severe  frontal 
headaches  twice  each  month.    In  1910  (5  years  before  admission),  patient 
fell  from  a  motor-cycle,  striking  the  left  side  of  head ;  no  loss  of  eonscionsnett 
but  dazed  for  a  number  of  minutes.    Patient  considered  himself  perfectly 
well  until  February,  1911  (4  years  ago),  when  he  suddenly  became  aware 
of  a  numbness  beginning  in  the  right  hand  and  extending  over  the  entire 
right  half  of  the  body — a  ''sensory  convulsion''  and  no  motor  signs;  this 
attack  lasted  one  minute,  and  then  the  sensation  became  normal.    These 
sensory  spells  occurred  daily  several  times— always  beginning  in  the  right 
hand  and  limited  entirely  to  the  right  side  of  the  body — and  they  have 
continued  up  to  the  present  time ;  during  1913,  there  was  an  interval  of  3 
months  during  which  time  no  sensory  spells  occurred.    In  January,  1914 
(17  months  before  admission),  patient  had  his  first  Jacksonian  convulsive 
seizure :  following  the  sensory  spell,  the  fingers  of  the  right  hand  twitched, 
then  the  entire  right  arm,  and  finally  the  entire  right  half  of  the  body — and 
no  loss  of  consciousness ;  each  spell  lasted  from  2  to  3  minutes.    On  May  1, 
1914  (12  months  ago),  patient  had  his  first  convulsive  seizure  associated 
with  loss  of  consciousness ;  the  attack  began  as  usual  in  a  niunbness  of  the 
rijrht  side  of  the  body,  then  a  motor  convulsion  of  the  right  arm  and  then 
tho  ri^rlit  side  of  face  and  right  leg,  which  now  became  a  general  convulsion 
when  the  patient  lost  consciousness ;  this  attack  lasted  15  minutes  and  hedislo- 
catod  both  arms  at  the  shoulder  during  it.     These  major  seizures  of  this 
character  and  type  have  continued  everj^  few  days,  while  the  minor  attacks 
of  numbness  of  the  right  side  of  the  body  and  slight  Jacksonian  seizures 
limited  to  the  rijrht  ann  have  been  daily,  and  frequently  several  times  each 
day.    During  this  period,  patient  has  had  severe  frontal  and  occipital  head- 
aches lasting  24  hours  at  a  time.     During  past  year  he  has  been  obliged 
to  wear  hats  three  sizes  larger  than  before. 

Present  Illness. — Patient  now  comes  to  the  hospital  complaining  not  only 
of  the  numbness  of  the  right  side  of  the  body,  which  is  alwaj^s  present, 
and  of  the  daily  Jacksonian  convulsions  and  of  the  frequent  general  con- 
vulsions, but  a  definite  motor  aphasia  (incomplete)  and  paraphasia  have 
occurred  associated  with  an  inability  to  ** concentrate  my  mind"  and  a  dis- 
tinct loss  of  memory,  especially  for  recent  events. 

Examination  upon  admission  (years  after  injur}''). — Temperature,  98.8^ ; 
pulse,  80;  respiration,  24;  blood-pressure,  134.  A  fair  development  and 
nourishment.  Perfe(»tly  rational  and  conscious,  but  a  distinct  hesitancy  in 
speech  and  a  difficulty  in  using  proper  words ;  no  sensorj"  aphasia.  Xo  exter- 
nal evidence  of  cranial  lesion.    Hearing  negative;  taste  and  smell  negative. 
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^'o  nystagmus.  Romberg  test  negative.  Pupils  equal  and  react  to  light  nor- 
:xnally.  Reflexes — patellar  active,  right  more  than  left;  right  exhaustible 
ankle  clonus  and  tendency  to  right  Babinski ;  abdominal  reflexes — right  de- 
pressed. Fundi — retinal  veins  enlarged ;  upper  and  lower  nasal  quadrants 
of  both  optic  disks  slightly  blurred — left  possibly  more  than  right ;.  physio- 
logical cups  rather  shallow,  but  no  ** choked  disks''  nor  measurable  swelling 
of  the  disks.  Lumbar  puncture — clear  cerebrospinal  fluid  under  slightly 
increased  pressure  (approximately  13  mnL) ;  Wassermann  test  negative  and 
cell  count  was  5  per  c.mm.  X-ray  (Doctor  A.  J.  Quimby) — '*an  irregular 
line  of  fracture  extending  horizontally  through  the  left  squamous  bone  back- 
ward to  the  left  occipital  bone ;  in  this  area  there  is  a  definite  blur,  possibly 
of  thickened  bone. ' '  Urine  examination  negative.  Definite  weakness  of  the 
right  arm,  but  no  weakness  of  right  leg  or  right  side  of  face  can  be  elicited. 
Careful  sensory  tests  of  right  side  of  the  body  reveal  no  sensory  impairment 
to  light-touch,  pain,  or  temperature ;  no  astereognosis  nor  apraxia. 

Treatment. — After  studying  this  patient  and  examining  him  frequently 
during  a  period  of  45  days  in  which  a  number  of  major  convulsions  were 
accurately  reported,  it  was  finally  decided  that  a  left  subtemporal  decom- 
pression and  exploration  should  be  performed.  (Owing  to  the  fact  that 
this  patient  had  been  repeatedly  assured  that  his  condition  was  due  to  intes- 
tinal stasis  and  the  operation  of  colectomy  advised  as  a  remedy  for  his  ills, 
it  was  with  great  difficulty  that  the  patient  could  be  convinced  that  there 
was  a  definite  local  lesion  underlying  the  left  side  of  his  skull  which  was  the 
possible  cause  of  his  condition.) 

First  Operation  (47  days  after  admission). — Left  subtemporal  decom- 
pression, exploration  and  removal  of  tumor  of  bone :  usual  vertical  incision, 
bone  removed,  and  no  complications;  extending  transversely  through  the 
lower  portion  of  the  left  squamous  bone  was  an  irregular  line  of  an  old 
fracture ;  the  bone  was  2  cm.  in  thickness  and  very  hard,  extending  inward 
and  depressing  the  underlying  dura;  this  thickened  area  of  bone  formed 
an  irregular  prominence  of  2  inches  in  width ;  it  was  entirely  removed.  The 
underlying  dura  was  thickened,  whitish  and  tense,  and  upon  incising  it,  a 
very  edematous  **wet''  swollen  cortex  tended  to  protrude  but  did  not 
rupture;  upon  the  cortex,  especiall}^  in  the  sulci  and  about  the  cortical  veins, 
there  was  a  hazy  whitish  induration — the  result  of  a  former  subarachnoid 
hemorrhage  at  the  time  of  the  cranial  injury.  It  was  considered  that 
sufficient  cause  extradurally  had  been  found  to  account  for  the  patient's 
symptoms  and  signs,  and  as  the  operation  had  already  lasted  90  minutes 
and  the  patient  not  being  in  good  condition  due  to  much  pulmonary  mucus 
resulting  from  the  ether,  and  on  account  of  the  loss  of  much  blood  due  to  the 
removal  of  a  large  area  of  thickened  bone,  it  was,  therefore,  decided  not  to 
explore  the  brain  itself.    Usual  closure  with  2  drains  of  rubber  tissue  inserted. 

Post -operative  Notes. — Patient  had  a  very  stormy  convalescence;  the 
bronchitis  following  operation  developed  into  a  right  pneumonia  and  then 
pleurisy,  but  after  these  eomplieations  the  patient  made  an  excellent  recovery 
eventually  and  was  able  to  leave  the  hospital  41  days  after  operation. 

Examination  at  discharge  (41  days  after  operation). — Temperature, 
98.6°;  pulse,  82;  respiration,  24;  blood-pressure,  130.     No  complaints  of 
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headache  and  patient  has  not  had  a  miiior  spell  or  major  seizure  since  the 
operation.  Slight  weakness  of  right  arm  persists  but  no  impairment  of  sen- 
sation can  be  elicitjed.  Deeompre-ssion  area  bulges  slightly  beyond  flush  of 
scalp ;  pulsation  normal.  Pupils  equal  and  react  normally.  Reflexes— patel- 
lar active,  right  possibly  more  than  left;  no  ankle  clonus  and  no  Babinski; 
abdorainal  reflcxe's— right  less  active  than  left.  Fundi — retinal  veins 
slightly  enlarged;  nasal  margins  of  both  optic  disks  indistinct  but  other 
details  of  optic  disks  clear.  A  second  X-ray  disclosed  the  left  decompression 
opening,  the  posterior  portion  of  the  line  of  fracture  and  three  silver 
clips  in  situ  (Fig.  149), 

After  the  patient  returned  home,  the  first  minor  speU  (entirely  sensory  in 
character)  occurred  13  weeks  after  operation  and  continued  at  irregular 
intervals  of  2  t<>  3  times  a  week.    The  first  major  seizure  occurred  on  October 

15,  1915 — 92  days  after  op- 
eration; the  second  major 
seizure  following  operation 
cccurred  3  weeks  later,  and 
tticu  both  minor  spells  and 
major  seizures  reappeared 
with  increasin<r  freciueney 
rtiitil  the  patient  returned  to 
the  hospital  in  ilareh,  1916. 
Exa m  i n a i to  n  upon  sec- 
ond  admission  (8  montlis 
after  first  operation)  .^ — Tem- 
fierature,  98.6°;  pulse,  70; 
respiration,  18;  blood-press- 
ure, 140.  Conscious.  Decom- 
press  ion  area  flush  with  sur- 
rounding scalp ;  normal  pul- 
sation. Inereasinor  difficulty 
of  speech — chiefly  a  para- 
phasia: no  sensory  aphasia. 
Unable  to  recall  recent  events.  Complains  of  continuous  numbness  of  right 
side  of  body ;  no  senKory  irnpairnipnt  can  be  elicited  and  no  astereognosis 
nor  apraxia.  No  impairment  of  taste,  smell  or  hearing.  No  dreamy  states 
of  unreality  nor  teraporo-sphenoidal  **fit>s/'  No  limitation  of  the  visnal 
fields  and  no  hemianopsia.  Pupils  equal  and  react  normally.  Reflexes — 
patellar  exatrirt^rateiL  v'v^hi  more  tlian  left:  double  exhaustible  ankle  clonus 
and  suprtrestive  rijjht  Babitiski ;  abdominal  rcflexes^ — right  depressed.  Fundi : 
retinal  veins  enhir^^ed  ■  slijzht  blurring  of  nasal  margins  of  both  optic 
disks.  Defiriite  weakness  of  entire  right  side  of  body,  however— arm  mow^ 
than  leg:  right  facial  weakness  of  cortical  tjqie  (right  forehead  mns 
not  involved).  No  iuii>airment  of  sensation  can  be  elicited  to  light-to 
pain  or  to  temperature. 

Trvnimfni. — As  the  condition  had  only  been  temporarily  improved' 
the  last  operation  and  as  the  neurological  examination  still  indieat 


Fin.  WVt. — (>val  bohy  d**f»*ri  i»f  left  pnjblpii»iM*riil  tlefxnn  i press- 
HI  fin  in  u  piiti*'iit  Kavin^f  convulaive  aeiatiirra  f«>lli.»HiHn  an  old 
fmrture  nf  the  Jefl  vault,  ami  asaijciiittxi  with  an  ii^creaswi 
inlrHK^mninll  preascire^  niarktHJ  iniprovpincnt  follawinti  itis.  o|ier- 
ative  lnwerini?  and  removal  of  t»tert-«*arrcirna  of  left  Bi:)ua- 
rnoua  bone. 


IS 

m 


CHRONIC  BRAIN  INJURIES  503 

lesion  of  the  left  hemisphere,  it  was  considered  advisable  to  perform  a  left 
osteoplastic  flap  operation  and  exploration  of  the  left  hemisphere. 

Second  Operation  (8  months  after  first  operation). — ^Left  exploratory 
osteoplastic  operation:  usual  curvilinear  incision  over  left  lower  parietal 
area;  bone-flap  ** turned  down''  and  no  complications.  Dura  incised  in 
curvilinear  manner ;  underlying  cortex  tense  and  in  sulci  about  the  vessels 
was  a  whitish  cloudy  induration  due  to  the  former  subarachnoid  hemor- 
rhage at  time  of  cranial  injury.  Upon  attempting  to  tap  the  ventricle  with 
a  puncture  needle,  a  rather  resistant  mass  was  encountered  3  cm.  beneath 
the  cortex  and  underlying  the  lower  portion  of  left  Rolandic  area;  this 
tumor  mass  was  apparently  the  size  of  an  orange.  (Small  specimen  removed 
for  examination  was  reported  by  Doctor  Jeffries  as  being  **  small-celled  sar- 
coma.") It  was  considered  better  surgical  judgment  not  to  attempt  a 
removal  of  this  tumor  on  account  of  its  position  beneath  the  left  motor 
cortex  and  thus  a  more  or  less  complete  paralysis  of  the  right  side  of  the 
body  would  have  resulted  from  its  operative  removal,  and  also  the  fact 
that  it  was  of  soft  consistency  and  therefore  undoubtedly  malignant,  and 
thus  a  recurrence  would  be  most  liable  even  if  the  tumor  could  now  be 
surgically  removed;  again,  it  was  hoped  that  the  tumor  might  extrude 
itself  gradually  through  the  upper  portion  of  the  temporal  lobe  toward 
the  site  of  decompression  and  thus  its  removal  might  be  effected  with  ver>' 
little  damage  (particularly  is  this  so  with  spinal  cord  tumors  of  the  medullary 
type).   Usual  closure  and  bone-flap  replaced.    Duration,  85  minutes. 

Post-operative  Notes. — Patient  made  an  excellent  operative  recovery  and 
he  was  discharged  24  days  after  operation. 

During  the  past  30  months,  I  have  repeatedly  examined  this  patient. 
Much  to  our  surprise,  this  patient  was  able  to  return  to  his  work,  which  he 
continued  for  9  months  after  operation ;  then  on  account  of  an  occasional 
major  seizure,  patient  accepted  an  out-door  position  and  was  able  to  work 
until  4  months  ago,  when  on  account  of  increasing  aphasia  and  the  fre- 
quency of  both  minor  spells  and  major  seizures,  the  patient  has  been 
living  quietly  at  home. 

Last  Examination  (November  29,  1909 — 54  months  after  first  operation 
and  44  months  after  second  operation). — ^Patient  complains  of  persistent 
numbness  of  right  side  of  body,  particularly  right  arm,  weakness  of  right 
arm  and  frequent  minor  spells  and  major  seizures  always  beginning  on  right 
side  of  body.  No  headache  and  no  impairment  of  vision.  No  impairment 
of  taste,  smell  or  hearing.  Decompression  area  bulges  under  tension ;  upon 
performing  lumbar  puncture,  this  protrusion  disappeared  entirely  when  2 
ounces  of  cerebrospinal  fluid  were  removed.  Pupils  equal  and  react  nor- 
mally. Reflexes — patellar  active,  right  more  than  left;  exhaustible  right 
ankle  clonus  but  no  Babinski ;  abdominal  reflexes — right  less  active  than  left. 
Fundi — nasal  margins  of  both  optic  disks  clear ;  retinal  veins  enlarged.  No 
objective  sensory  impairment  of  right  side  of  body,  and  no  astereognosis 
and  no  apraxia.  Definite  weakness  of  right  arm  and  less  so  of  right  leg 
and  right  side  of  face.  Upon  removing  cerebrospinal  fluid  at  lumbar 
puncture,  patient  experienced  a  marked  improvement  during  the  following 
6  weeks  in  that  no  major  seizures  occurred  and  his  general  condition  im- 
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proved  in  every  way.  As  a  result  of  this  observation,  a  lumbar  panetnre  and 
withdrawal  of  2  ounces  of  cerebrospinal  fluid  is  now  being  performed 
each  week. 

Remarks, — This  is  a  most  instructive  case  in  that  it  would  seem  tbat 
a  sarcoma  of  the  vault  had  occurred  years  following  a  fracture  of  the  skull 
in  that  area ;  the  definite  s^inptoms  and  signs  indicating  a  lesion  of  the  left 
hemisphere  were,  at  operation,  considered  as  being. due  to  the  tumor  of  the 
bony  vault  alone,  and  naturally  the  underlying  cerebral  cortex  and  snboortez 
were  not  explored,  merely  a  left  subtemporal  decompression  being  per- 
formed; later,  when  the  patient's  symptoms  and  signs  persisted,  a  second 
operation  was  performed  and  a  subcortical  sarcoma,  the  size  of  an  orange, 
located;  owing  to  its  position  and  undoubted  malignancy,  its  operative 
removal  was  not  attempted  in  the  hope  that  it  might  extrude  Itself  toward 
the  decompression  opening.  At  the  last  examination,  when  the  patient 
entered  the  hospital  having  a  hernial  protrusion  at  the  site  of  the  decom* 
pression  opening,  it  was  hoped  that  this  extrusion  of  the  tumor  had  indeed 
occurred,  but  upon  removing  the  cerebrospinal  fluid  at  lumbar  puncture 
this  protrusion  disappeared  entirely  and  thus  it  may  be  considered  ai 
being  due  merely  to  blocked  cerebrospinal  fluid.  The  patient's  condition 
during  the  past  6  months  has  been  steadily  becoming  worse,  and  it  is  only 
since  the  repeated  withdrawal  of  cerebrospinal  fluid  at  lumbar  punctures 
that  a  marked  improvement  in  this  condition  has  occurred;  undoubtedly, 
these  improvements,  however,  are  only  temporary. 

It  was  hoped  at  the  time  of  the  second  operation  that,  if  the  tumor  did 
not  extrude  that  it  might  degenerate  by  the  formation  of  cysts,  similarly 
to  the  frequent  cystic  degeneration  of  gliomata  and  thus  the  malignancy 
of  the  tumor  be  lessened  and  that  possibly  an  ultimate  recovery  might  occur; 
this  fortunate  result  is  indeed  of  rare  occurrence,  but  it  is  possible,  although 
the  usual  length  of  life  following  the  existence  of  cerebral  tumors  of  malig- 
nant character  is  on  the  average  only  3  years.  It  was  most  important  in  this 
case,  as  in  all  patients  having  brain  tumors,  that  a  decompression  should 
be  performed  early,  no  matter  whether  the  tumor  is  malignant  or  not; 
in  this  way,  the  headaches  are  lessened,  the  vision  is  spared  and  a  fairly 
comfortable  existence  is  assured  to  the  patient;  besides,  if  the  tumor  is 
not  malignant,  then  its  early  localization  and  removal  is  possible,  and  yet 
the  vision  of  the  patient  is  spared,  and  if  the  tumor  should  be  malignant  then 
the  patient  can  he  assured  a  fairly  comfortable  existence  for  several  years, 
and  yet  the  patient  l>e  not  blind  and  a  pitiful  sufferer  from  the  severe  con- 
tinuous headache.  There  is  also,  fortunately,  the  possibility  that  the  diag- 
nosis of  nialipmancy  of  the  tumor  is  a  mistaken  one — and  this  mistake  does 
occasionally  occur  and  possibly  more  frequently  in  the  diagnosis  of  tumors 
of  the  brain,  so  that,  the  increa.sed  intradural  pressure  having  been  re- 
lieved by  the  decompression  and  if  necessary  a  bilateral  decompression, 
then  the  patient  may  be  able  to  lead  a  fairly  comfortable  life,  if  not  to  regain 
his  former  mental  and  physical  activity ;  the  vision  will  at  least  have  been 
spared,  the  headaches  stopped  and  in  every  way  a  marked  improvement 
obtained — even  if  only  a  temporary  one  of  several  years. 

Case  127. — Old  severe  brain  injur>'  associated  vnth.  an  increased  intra- 
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cranial  pressure  and  later  with  convulsions.  Right  osteoplastic  exploration ; 
improvement.  Emotional  changes  later  associated  with  increasing  intra- 
cranial pressure.  Left  subtemporal  decompression  and  exploration ;  supra- 
cortical  angiomatous  plexus  formation.    Improvement. 

No.  829.— Stephen.  Twenty-three  years.  White.  Single.  Student.  U.  S. 

Admitted  March  22,  1917 — 15  years  after  injury.  Johnson- Willis  Hos- 
pital, Richmond,  Va.    Referred  by  Doctor  Beverly  R.  Tucker. 

Operation  April  4,  1917. — Left  subtemporal  decompression,  exploration 
and  drainage. 

Discharged  April  30,  1917 — 16  days  after  operation. 

Family  history  negative. 

Personal  History. — Full  term  baby,  difficult  labor  and  no  abnormalities 
observed  immediately  after  birth.  Usual  childhood  diseases.  Patient  was 
considered  a  normal  boy  until  he  was  8  years  of  age,  when  he  began  to  have 
severe  headaches  and  occasional  ** dizzy '^  spells  and  12  years  ago  (when 
patient  was  11  years  of  age),  severe  epileptiform  convulsions  occurred  and 
of  such  frequency  that  the  condition  became  one  of  status  epilepticus — 
general  convulsions  with  loss  of  consciousness  and  an  attack  occurring  every 
20  minutes.  Patient  was  taken  to  the  Johns  Hopkins  Hospital,  where  Doc- 
tor Harvey  Gushing  performed  a  right  osteoplastic  exploration  and  relief  of 
the  high  intracranial  pressure;  a  ver^'  *'wet/*  edematous  cortex  under  high 
tension  was  revealed;  no  other  abnormality  noted.  Patient  made  an  excel- 
lent operative  recovery — quickly  regained  consciousness,  convulsions  sub- 
sided and  did  not  recur.  Markedly  improved  for  one  year,  when  slight  dull 
headaches  and  occasional  '* dizzy''  spells  reappeared,  but  never  so  severe  as 
before  the  operation.  It  was  now  noticed,  however,  that  the  patient  was 
changing  emotionally  in  that  he  became  less  affectionate  than  before,  and 
w^ould  lie  needlessly,  showing  a  marked  tendency  to  steal  and  to  burn  articles 
both  of  value  and  then  again  trifles.  In  the  meantime,  the  patient  had 
progressed  through  the  various  elementary  and  secondary  schools  and  finally 
reached  college,  where  he  was  considered  a  normal  boy,  although  rather  *  *  ec- 
centric.'' Patient  had  periods  of  ''wanderlust/'  when  he  would  make  trips 
to  no  purpose — merely  because  he  was  restless  and  could  not  remain  (juiet. 
The  desire  to  burn  and  steal  larger  things  increased  and  he  finally  yielded  to 
a  frequent  temptation  by  burning  a  large  building  and  stealing  numerous 
articles — some  of  value,  others  not ;  this  last  offence  occurred  4  months 
before  admission  to  the  hospital. 

Examination  (in  consultation  with  Doctors  Tucker  and  Willis,  April 
6,  1917). — Temperature,  98.2^;  pulse,  66;  respiration,  18;  blood-pressure, 
132.  Well-developed  and  nourished.  Perfectly  conscious  but  reticent  and 
apparently  cynical ;  emotional  reactions  depressed  and  upon  superficial 
examination,  the  condition  mif'^ht  have  been  considered  an  early  case  of 
dementia  pnecox;  patient  was  apparently  oblivious  to  his  surroundings, 
not  affectionate  to  his  relatives  and  h(»  did  not  seem  to  realize  the  notoriety 
and  the  hiuniliation  of  his  family  due  to  the  immensity  of  his  crime — 
there  being  a  criminal  charge  against  him.  Area  of  the  former  left  osteo- 
plastic operation  was  negative.    No  impairment  of  taste,  smell  or  hearing. 
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Pupils  equal  and  react  normally.  Reflexes— patellar  very  active,  right 
greater  than  left;  no  ankle  clonus  but  suggestive  right  Bahiiiski ;  abdominal 
reflexes— right  depressed.  Fundi— retinal  veins  enlarged;  nasal  margins 
of  both  optic  disks  blurred  and  lower  nasal  quadrant  of  left  optic  disk  ob- 
scured by  edema.  Lumbar  puncture — clear  cerebrospinal  fluid  under  in- 
creased pressure  (approximately  16  mm.)  ;  Wassermami  test  negative  and 
cell  count  was  8  cells  per  cmm.  X-ray  (Doctor  A,  L.  Gray) ^'' con volu- 
tional  pressure  markings  upon  the  innjer  tables  of  the  vault  over  the  frontal 
area;  Jiew  bone  formation  about  the  periphery-  of  the  former  exploratory 
operation/'  No  weakness  of  anns  or  legs;  no  sensorv^  impairment;  no 
aphasia  or  astereognosis. 

Treatment.— On  account  of  the  increased  intracranial  pressure  and  the 


Fii*.  I  Iftfj.  — The  ncirnvnl  Appearnnce  of  t  lie  cem?^ 
braJ  rortci  in  the  nrfiv  exfrnsedby  the  operatioQ  of 
1  e  ft  B  ub  I  em  pciral  decomp  rt^aaion. 


Fiti»  1  •!'>*', — A nKJoQial^i>ii&  plexus  oi  e:jJUri;*  *i  feu^ri*- 
cortical  vemn  a«ocutt^  iriih  a  high  uDtracruuI 
preasurr,  •«  dbdosed  by  the  left  aubi«mporml  de> 
compression  upon  thb  patient. 


localizing  si^rns  of  a  greater  involvement  of  the  left  hemisphere,  a  left 
subtemporal  decompression  and  exploration  was  advised  in  the  belief  that 
a  lowering  of  this  iiiereased  intracranial  pressure  would  lessen  the  emo- 
tional instability  of  the  patient  by  diminishing  the  cortical  irritability 
and  thereby  cause  an  improvement,  and  also  diminish  the  danger  of  the 
oceurrenee  of  future  couvulsions:  in  brief,  the  operation  was  advised  in 
the  hope  that  it  might  give  the  patient  a  definite  chance  of  recovery  by 
lowering  the  increased  intracranial  pressure. 

Oprrn f  ion  (15  yenrs.  after  injury'^ , — Left  subtemporal  decompressio 
exploration:  usual  vertical  incision  of  31^  inches  in  length  extendinp 
the  b^ft  parietal  crest  xlf^wn  t<i  the  left  3n'gomatic  arch — ^  ^^  inch  ante 
the  left  external  auditory  meatus.    Skin  flaps  retracted  and  the  tei 
fascia  and  muscle  were  now  incised  similarly  in  the  direction  of 
cular  fibres;  these  were  retracted,  exposing  the  underlying  sqxtart 
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tion  of  the  temporal  bone  and  the  lower  portion  of  the  left  parietal  bone, 
which  were  now  opened  and  rongeured  away  to  a  diameter  of  2V^  to  3  inches, 
revealing  a  tense  thickened  fibrous  dura,  non-transparent  and  under  high 
tension,  so  that  it  tended  to  protrude.  Upon  making  a  small  opening  in  the 
dura,  clear  cerebrospinal  fluid  spurted  a  distance  of  1  to  ly^  inches,  and 
upon  enlarging  this  opening  to  the  diameter  of  1  cm.,  the  underlying  arach- 
noid and  cerebral  cortex  tended  to  protrude,  indicating  the  high  degree  of 
intracranial  pressure.  This  opening  was  quickly  enlarged  for  fear  a  rupture 
of  the  cortex  would  occur  by  allowing  the  brain  to  be  protruded  under 
high  pressure.  Over  the  upper  portion  of  the  brain  exposed  was  a  mass  of 
dilated  blood-vessels  some  of  them  over  y^  of  an  inch  in  diameter — forming 
an  angiomatous  plexus  pressing  down  upon  the  cortex  of  the  brain ;  the  walls 
of  these  vessels  w^re  thickened,  whitish,  and  at  the  upper  portion  was  a 
bluish  background  as  though  this  angiomatous  mass  was  the  result  of  a 
former  supracortical  hemorrhage  which  was  becoming  organized  with  new 
vessel  formation.  During  the  operation,  a  laro^e  amount  of  clear  cerebro- 
spinal fluid  escaped  and  continued  to  drain ;  this  loss  of  cerebrospinal  fluid 
allowed  the  cerebral  cortex  to  pulsate  but  it  was  still  under  increased 
pressure  in  spite  of  the  large  loss  of  cerebrospinal  fluid ;  for  this  reason, 
4  linen  strands  were  inserted  beneath  the  dura  and  brought  out  through  the 
temporal  muscle  and  temporal  fascia,  beneath  the  scalp,  so  that  this  increased 
amount  of  cerebrospinal  fluid  w^uld  be  permanently  drained  by  these  arti- 
ficial channels  of  drainage — as  is  performed  in  the  operation  for  external 
hydrocephalus.  No  attempt  was  made  to  remove  the  angriomatous  formation 
lying  upon  the  surface  of  the  brain  for  fear  of  hemorrhage;  the  over- 
lying bone  was  removed  and  this  permanent  relief  of  the  intracranial  pres- 
sure, both  by  the  removal  of  the  bone  and  by  the  permanent  draina^je  of  the 
increased  amount  of  the  cerebrospinal  fluid,  should  cause  a  definite  improve- 
ment of  the  patient's  condition,  mentally  as  well  as  physically;  the  impair- 
ment of  vision  should  also  be  improved.  The  wound  was  closed  in  the  usual 
manner  by  bringing  the  temporal  muscle  and  fascia  together,  and  suturing 
them  and  the  scalp  in  layers  with  catgut  and  finally  silk. 

Post -operative  Notes. — Two  hours  after  operation,  the  patient  was  regain- 
ing consciousness  and  apparently  in  excellent  condition.  Patient  made  an 
excellent  operative  recovery,  so  that  he  was  discharged  16  days  after  opera- 
tion ;  incision  healed  per  primam.  This  patient  has  been  repeatedly  exam- 
ined during  the  past  18  months  and  his  entire  condition,  especially  his  emo- 
tional reactions,  have  been  very  much  improved;  he  is  no  longer  gloomy 
and  morose,  he  is  interested  in  current  events  and  the  affection  which  he 
formerly  did  not  show  toward  his  relatives  has  again  returned ;  the  restless- 
ness and  **  wanderlust '^  have  disappeared  and,  upon  close  questioning  and 
observation,  he  is  no  longer  ** impelled''  to  lie,  steal  or  burn  things,  etc. 

Last  Examination  (October  20,  1918 — 18  months  after  operation). — ^No 
complaints.  Mentality  and  emotional  reaetions  normal.  Both  decompres- 
sion openings  depressed  beneath  flush  of  scalp ;  normal  pulsation.  Pupils 
equal  and  react  normally.  Reflexes — patellar  active  but  equal ;  no  ankle 
clonus  nor  Babinski ;  abdominal  reflexes  present  and  equal.  Fundi — retinal 
veins  enlarged ;  no  blurring  of  details  of  optic  disks. 
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Remarks. — It  would  seem  that  the  condition  of  this  patient  resulted  from 
a  braiu  iujur}^  at  birth  a^ssociated  with  a  subdural  hemorrhage,  particu- 
larly over  the  left  cerebral  cortex,  in  the  form  of  a  supraeortieal  layer 
of  hemorrhage ;  this  supraeortieal  blood-clot  became  organized  and,  instead 
of  forming  a  cyst  or  fibrous  mass,  developed  a  large  mass  of  blood-vessd* 
and  thug  there  was  formed  an  angiomatous  tumor  mass  lying  upon  the  left 
cerebral  cortex.  As  a  result  of  the  diffuse  subdural  hemorrhage,  the  nonnal 
stomata  of  exit  of  the  cerebrospinal  fluid  in  the  cortical  veins,  sinuses,  etc., 
became  blocked  more  or  less  incompletely  and,  as  the  result  of  this  bloekaife, 
there  has  been  an  increase  of  the  normal  amount  of  cerebrospinal  fluid  within 
the  cerebrospinal  canal,  and  thus  there  was  formed  a  condition  of  mild 
external  hydrocephalus,  just  as  results  following-  a  mild  meningitis.  The 
result  of  this  increase  of  the  cerebrospinal  fluid  has  been  to  increase  the 
norma!  intracranial  pressure  and  thus  the  signs  of  this  increa.sed  intra- 
cranial pressure  were  revealed  in  the  fundi  and  by  a  measurement  of  the 
pressnre  of  the  cerebrospiiud  fluid  at  lumbar  puncture  by  means  of  the 
spinal  mercurial  manometer;  tbe  irritative  presence  of  a  supraeortieal 
angiomatous  mass  in  the  left  temporo-sphenoidal  area  was  sufficient,  with 
the  increased  intracranial  pressure  due  to  the  mild  external  hydrocephalus, 
to  exert  an  irritative  effect  upon  the  cerebral  cortex  and  thus  eonvukive 
seizures  occurred.  The  first  operation  of  right  osteoplastic  exploration 
sufficiently  lessened  the  increased  intracranial  pressure  so  that  convulsions 
no  longer  occurred  in  spite  of  the  presence  of  the  local  irritative  effect  of 
the  angiomatous  tumor  mass;  howcvtr,  as  the  patient  became  older  and  the 
cortical  nerve  cells  de%'elopcd  more  and  more  qualitatively,  the  still  remain- 
ing intracrauial  pressure  was  of  sufficient  amount  to  pervert  their  normal 
development  and  particularly  to  impair  the  emotional  stability,  which 
is  tlie  most  susceptible  to  increased  intracranial  pressure,  whereas  a  distinct 
mental  impairment  does  not  occur  unless  the  intracranial  pressnre  becomes 
very  high  (this  is  true  also  of  both  motor  and  sensory  impairments).  There- 
fore, this  paticut  could  have  been  considered  normal  both  physically  ami 
mentally,  u[>on  superficial  examiiuition,  and  yet  he  was  definitely'  impaired 
emotionally  and  from  this  standpoint,  medically,  he  was  in  reality  not  respon- 
sible for  bis  conduct — no  more  so  than  if  he  were  suffcrinij  from  the  toxic 
condition  following  typhoid  fever,  alcoholism  and  the  other  conditions  which 
render  one's  emotional  conduct  irresponsible.  If  the  increased  intracranial 
pressure  in  this  patient  had  not  been  relieved  and  especially  the  direct 
pressure  of  tbe  fjvcrlyiug  tiuuor  luass,  the  emotional  instability  would  un- 
douhtedly  have  prngn-^scd.  convulsions  would  probably  have  returned  from 
the  coi'tical  iri'itation  and  later  the  nientality  have  become  aifected,  s*:)  that 
this  patient  would  eventually  hi*ve  been  classed  among  patients  meat 
and  emotionally  derHugeil ;  if  tluni  the  increased  intracranial  pr 
not  relieved  and  even  if  it  were  relieved  at  this  late  date,  the  pr" 
vvould  be  most  doubtful.  Even  at  tbe  time  of  operation  upon  this 
the  symptoms  and  signs  of  an  incipient  dementia  precox  could  1 
considered  and  this  patient  could  very  easily  have  been  classed  ai 
affected.  Naturally,  sutTicit^nt  time  has  not  elapsed  to  wari*« 
(opinion  regarding  the  prognosis  of  this  patient,  but  his  i 

___  ^^ 
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improved  since  the  operation  that  the  result  has  been  most  gratifying  and 
encouraging ;  any  patient,  however,  who  has  passed  through  a  similar  history 
must  be  considered  as  temporarily  damaged  and  a  period  of  time  of  at  least 
5  years  is  necessary  before  a  competent  opinion  of  the  prognosis  is  possible. 

C.  Mental  derangement. 

Case  128. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  vault,  an  increased  intracranial  pressure  and  melancholy.  Institu- 
tional care.  Partial  craniectomy;  drainage  of  supracortical  hemorrhagic 
cj-st.    Excellent  improvement  and  recovery. 

No.  043.— John.   Fifty  years.   White.   Single.   Fireman.   U.  S. 

Admitted  May  10,  1913 — 15  years  after  injurj'.  Polyclinic  Hospital. 
Referred  by  Doctor  George  E.  Brewer. 

Operation  May  21, 1913 — 11  days  after  admission.  Partial  craniectomy; 
drainage  of  cyst. 

Discharged  May  27, 1913 — 7  days  after  operation. 

Family  history  negative;  no  insanity  or  nervous  instability. 

Personal  History, — Fifteen  years  ago,  while  working  as  a  marine  engi- 
neer on  a  fire-boat  of  the  New  York  City  Fire  Department,  patient  was  struck 
over  the  top  of  the  head  by  a  wooden  beam ;  ** everything  became  very  dark,'' 
but  patient  does  not  think  he  lost  consciousness;  no  bleeding  from  nose, 
mouth  or  ears,  and  after  lying  down  for  several  hours,  he  was  able  to  con- 
tinue his  work.  During  the  following  2  weeks,  he  had  severe  headaches, 
vomited  daily,  and  finally  became  so  disoriented  that  he  roamed  about  the  city 
in  a  dazed,  semiconscioas  condition — unable  to  find  his  way  home ;  patient 
was  arrested  and  then  transferred  to  Bellevue  Hospital,  and  after  remain- 
ing there  one  month,  he  was  sent  to  Bloomingdale  Asylum,  White  Plains, 
where  he  remained  for  a  period  of  11  months — the  diagnosis  being  **  melan- 
cholia"; while  there,  patient  now  says  *'I  was  not  crazy  enough  to  be  in 
an  asylum  and  yet  not  well  enough  to  be  at  work. ' '  Finally  he  escaped  from 
Bloomingdale,  found  light  work,  but  was  unable  to  hold  a  position  longer 
than  several  weeks.  Patient  was  again  found  roaming  the  streets,  and  this 
time  he  was  confined  in  Central  Islip  Insane  Asyliun — the  diagnosis  being 
'*  melancholia '' ;  he  later  escaped  from  this  instituton,  went  out  West  and 
was  finally  confined  in  an  asylum  from  which  he  escaped— only  to  be  confined 
in  another  asylum — the  diagnosis  always  being  ** melancholia";  whenever 
he  became  sufiieiently  lucid  later  to  realize  his  surroundings,  he  would 
escape.  Seven  months  ago  while  in  a  Massachusetts  State  Insane  Hospital, 
patient  was  trephined  in  the  median  line  of  the  frontal  bone  and  an  area  of 
bone  IV2  inches  removed ;  the  longitudinal  sinus,  however,  was  torn,  requir- 
ing immediate  packing  and  no  further  exploration  or  operation  was  possible. 
(It  would  be  interesting  to  know  just  what  benefit  could  be  derived  by 
an  operation  of  this  character  and  in  tliis  location,  especially  since  the  dura 
was  not  opened.,*  Patient  finally  obtained  his  discharge  from  this  hospital 
4  months  later,  and  after  remaining  at  home  for  2  months  in  a  fairly  rational 
condition,  he  wa«  referred  for  examination. 

Examination  upon  admission  Ho  years  after  injury). — Temperature, 
98.6°;  pulse,  70;  respiration,  20:  blood-pressure,  142.  Well-developed  and 
nourished,  but  apparently  much  older  than  his  real  age.    Morose  and  de- 
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pressed,  showing  no  intjerest  in  surroundings  and  current  events.    Memory 
for  recent  events  was  impaired  and  all  afTeetion  fur  relatives  lost.    Complaim 
of  dull  heaviness  thronghout  the  head  ajid  spells  of  mild  vertigo,    Na  i 
weakness  of  the  arms,  legs  or  face;  no  sensor}'  impairment  except  the  lossaf 
the  sense  of  position  of  toes  of  both  feet — more  on  left  than  on  right  {he  could 
not  tell  whether  left  big  toe  was  being  pressed  upward  or  downward) .   Pupili  i 
equal  and  react  normally.    Reflexes  negative.    Fundi — retinal  veins  ratJier 
full ;  no  edematous  blurring  of  details  of  optic  disks,  which  were  rather 
whitish  and  their  margins  slightly  irregular  and  ill-defined;  both  phvsio- 
logieal  cups  rather  shallow  from  new  tissue  formation— that  is,  mild  signs  of] 
a  secondary  optie  atrophy  (indieating  a  former  increased  intracranial  pr^j 
sure) .    Lumbar  puncture — clear  cerebrospinal  fluid  under  slightly  increased  ^ 
pressure  {approximately  12  mm,)  ;  Wassermann  test  negative  and  cell  count      | 

only  6  cells  per  e.nun.  X-ray 
(Doctor  A.  J.  Qiximbyj — 
**  slight  flattening  of  top  of 
vault  beneath  which  tb^o 
underlying  bone  wa«  rathe^^ 
blurred — possibly  an  old  line 
of  fracture  at  this  point*^ 
(Fig.  150). 

Tnatmcnt. — It  was 
sidered  advisable  to  explo 
the  top  of  the  vault  as$  aa 
gested  by  the  X-ray, 
eially  ginee  the  neurologic 
examination  indit^ated  th<? 
underlying  area  of  the  br 
as  the  site  of  a  possiti 
organic  lesion — the  loss 
the  sense  of  position  of  the 
toes  of  1>oth  feet,  and  espe- 
eially  those  of  the  left  foot; 
the  signs  of  a  mild  increase  of  the  intracranial  pres.sure  as  revealed  by  the 
ophthahnoscope  and  at  lumbar  puncture  were  also  suggestive  of  an  inti 
cranial  lesion,  and  yet  not  high  enough  to  warrant  a  subtemporal  d€ 
pression  first. 

Opera f ion  (11  days  after  admission). — Exploratory  cranieetomy 
verse  curvilinear  incision  of  the  sealp  3  inches  across  the  longitudinal  sin^ 
and  over  the  vertex  of  the  vault;  a  small  trephine  opening  was  made 
either  side  of  the  sinus,  these  openings  enlarged  by  rongeurs  and  fiual^ 
the  intervening  bridge  of  bone  over  the  sinus  removed;  in  this  area  jusi 
to  the  right  of  the  longitudinal  sinus,  the  inner  table  of  the  vault  was 
thickeried  irregularly  as  though  resulting  from  a  former  fracture  of  the 
inner  table  in  this  area;  both  parietal  bones  at  the  coronal  suture  Tvere 
thickened  to  a  diameter  of  %  inches  and  were  depressed  at  this  point  to 
a  depth  of  14  of  an  inch.  Just  to  the  right  of  the  longitudinal  sinus,  the 
dura  bulged  slightly  and  upon  opening  it,  there  was  exposed  an  underlying 


Fio.  150— -01(i  deprc*«<»d  frurturf  of  vprtrx  t>f  vault  in  a 
patient  becotning  rneiitnlly  ileraiiigeil,  UerriovHl  cif  bony 
duprcsiiot)  and  an  underlying:  cortical  tyat  permitted  an 
eicelWnt  recovery. 
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cyst,  the  size  of  an  olive,  lying  beneath  the  longitudinal  sinus  and  betweeen 
the  falx  cerebri  and  the  right  cerebral  cortex  itself — ^indenting  the  latter 
but  not  to  the  extent  of  causing  a  cortical  laceration,  and  adhering  to  the 
cortex  (the  result  of  a  former  supracortical  hemorrhage  in  this  area  and 
most  probably  due  to  a  tear  of  the  overlying  longitudinal  sinus  at  the  time 
of  the  injury).  It  was  considered  surgically  unwise  to  attempt  the  removal 
of  this  cystic  formation  en  masse,  so  that  it  was  therefore  merely  punctured, 
and  its  outer  wall  excised,  allowing  3  c.c.  of  straw-colored  fluid  to  escape 
under  tension ;  it  was  believed  that  the  removal  of  the  overlying  bone  would 
permit  a  sufficient  local  decompression  to  occur,  so  that,  even  if  the  cyst 
should  refill,  it  would  not  exert  its  former  compressive  effect.  Usual  closure 
with  2  drains  of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes, — Patient  made  an  excellent  operative  recovery  so 
that  he  could  be  discharged  7  days  after  the  operation ;  incision  healed 
per  primam. 

Examination  at  discharge. —  Temperature,  98.8°;  pulse,  68;. respira- 
tion, 20 ;  blood-pressure,  148.  Mental  and  emotional  condition  the  same  as 
before  operation.  No  complaints,  however,  except  soreness  at  the  site  of 
the  operation.  Operative  site  has  healed  perfectly  and  pulsates  normally. 
It  is  interesting  to  note  that  the  sense  of  position  of  the  toes  of  both  feet 
has  returned  and  thus  showing  that  the  direct  local  compression  of  the 
cystic  formation  was  responsible  for  this  sensor}^  impairment.  Pupils  equal 
and  react  normally.  Reflexes  negative.  Fundi — retinal  veins  still  slightly 
enlarged;  the  mild  signs  of  secondary'  optic  atrophy  are  naturally  still  pres- 
ent and  will  always  remain,  in  that  there  ha.s  been  a  definite  tissue  formation 
about  and  in  the  optic  disks  due  to  the  former  edematous  changes  of  the 
optic  disks  resulting  from  an  increased  intracranial  pressure. 

Examination  (June  5,  1914 — 13  months  after  operation). — ^No  com- 
plaints ;  no  longer  dull  headaches  or  dizzy  spells.  Relatives  state  that  he  is 
a  ** changed  man.''  Patient  has  been  working  for  the  past  6  months  as 
watchman  at  a  crossing  of  the  Long  Island  Railroad.  Careful  physical 
examination  negative,  except  for  the  mild  signs  of  old  secondary  optic 
atrophy.  Site  of  operation  depressed  and  pulsates  normally.  Sense  of 
position  of  toes  of  both  feet  normal.  During  the  past  4  years,  this  patient 
has  been  examined  at  irregular  intervals ;  his  associates  at  work  on  the  rail- 
road state  that  he  is  rather  *' eccentric/'  but  otherwise  he  does  his  work  well 
and  is  not  considered  abnormal;  ''he  is  not  talkative  and  does  not  make 
friends  easily." 

Last  Examination  (September  16,  1918 — 64  months  after  operation). — 
No  complaints;  works  daily.  Operative  area  depressed  and  pulsates  nor- 
mally. Sense  of  position  of  toes  of  both  feet  normal.  Reflexes  negative. 
Fundi — retinal  veins  of  normal  size;  mild  signs  of  old  secondary  optic 
atrophy  persist. 

Remarks. — The  history  of  this  patient  is  very  instructive:  at  the  time 
of  the  supposed  trivial  ''bump"  on  the  top  of  the  head,  patient  undoubtedly 
had  a  fracture  of  the  inner  table  of  the  skull  with  a  small  tear  of  the  under- 
lying longitudinal  sinus,  so  that  it  bled  snbdurally  and  more  on  the  right  side 
— forming  a  blood-clot  between  the  falx  cerebri  and  the  right  cerebral  cortex ; 
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as  the  result  of  the  organization  of  this  blood-dot,  a  C3r8tic  formatioa 
occurred,  causing  the  sensory  impairment  (ascertained  years  later).  The  in- 
creased intracranial  pressure,  due  to  the  intracranial  hemorrhage  and  tke 
resulting  chronic  cerebral  edema,  was  sufficient  to  produce  the  emotional 
instability  in  this  patient  chiefly  one  of  depression  and  melancholia— to  the 
extent  that  the  patient  was  mentally  unbalanced  and  therefore  requiring 
institutional  care.  Although  possibly  a  sufficient  period  of  time  has  not 
elapsed  to  warrant  an  excellent  prognosis,  yet  the  improvement  continues  up 
to  the  present  time,  over  5  years  since  the  operation,  so  that  the  outlook  is 
very  hopeful  to  say  the  least.  This  case  emphasizes  the  necessity  of  most 
careful  neurological  examinations — particularly  the  ascertaining  of  the 
presence  or  not  of  an  increased  intracranial  pressure,  and  then  if  any  local- 
izing signs  can  be  demonstrated,  the  early  recognition  of  their  importance 
realized  and  the  appropriate  treatment  advised. 

(This  case  is  also  interesting  from  another  point  of  view:  at  the  time 
of  the  original  injury — 15  years  before  operation  and  when  the  patient  was 
confined  first  in  Bellevue  Hospital,  he  was  put  upon  the  sick  list  of  the 
Fire  Department  of  New  York  City  and  finally  a  full  pension  granted  to 
him ;  the  patient,  however,  never  received  any  of  this  pension — ^by  devious 
political  ways,  the  monej'-  reached  a  **  ward-heeler "  registered  under  the 
same  name,  and  thus  for  15  years  this  patient  was  deprived  of  money  due 
him.  Upon  recovering  his  emotional  stability,  patient  learned  of  this  injus- 
tice, broujrht  suit  against  tlie  City  of  New  York  and  in  1916 — 3  years  after 
operation,  the  patient  was  given  the  money  due  him  with  interest.) 

Cask  129. — Old  severe  brain  injury,  with  a  depressed  gunshot  frac- 
ture of  the  vault,  associated  with  an  increased  intracranial  pressure  and 
a  mental  derangement  of  the  dementia  prtecoid  type.  Right  subtemporal 
decompression  and  removal  of  the  depressed  area  of  vault;  supracortical 
angioma.    Only  a  temporary  improvement. 

No.  620.— .John.   Twenty  years.   White.   Single.   School.   U.  S. 
Admitted  May  26,  1916 — i  years  after  injury.    Alexian  Brothers  Hos- 
l)ital,  Elizabeth,  N.  J.    Referred  by  Doctor  Otto  Wagner. 

Operation  June  29,  1916 — 33  days  after  admission.    Right  subtemporal 
decompression;  removal  of  depressed  area  of  vault. 
Discharged  July  16,  1916 — 17  days  after  operation. 
Family  history  negative. 

Personal  History. — Always  well  and  strong  until  4  years  ago,  when  the 
patient  was  accidentally  shot  twice  through  the  head — one  bullet  entering  the 
right  temporal  region  and  passing  obliquely  upward  and  out  through  the 
vertex  in  the  midline,  while  the  other  bullet  entered  beneath  the  left  eye  and 
lodged  just  anterior  to  the  sella  turcica.  Unconscious  for  several  days ;  seven 
general  convulsions  occurred  and  then  he  made  a  slow  and  gradual  recover}' ; 
never  the  same,  however,  as  before  the  injurj'.  Patient  complained  of  didl 
headache  during  the  following  2  years,  and  then  a  noticeable  change  in  the 
patient  appeared;  he  no  longer  complained  of  headaches,  but  he  became 
morose  and  gloomy,  showed  no  interest  in  anything,  no  longer  affectionate — 
so  that  the  diagnosis  of  incipient  dementia  praeeox  was  considered.  During 
the  past  2  years,  this  condition  has  remained  practically  the  same  until  one 
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month  ago,  when  the  patient  agrain  complained  of  headaches  and  has  vomited 
several  times;  no  convulsions,  however,  since  the  injury  itself, 

Sxamiimtian  in  consultation  with  Doctor  Wagner, — ^Teniperatnre,  98.8°  j 
pulse^  70  J  reapiration,  18;  blomi-pressure,  130.  Well-developed  and  nour- 
ished. Apparently  rationai  when  ([uestioned,  but  he  would  lapse  quickly  into 
moods  of  depression- — no  longer  interested  in  anything.  Complains  of  eon* 
tinuous  throbbing^  headache,  chiefly  over  the  frontal  region.  Irregular  area 
of  bone  over  midline  of  vault  just  posterior  to  vertex— the  scar  of  exit  of  one 
bullet;  small  scar  just  below^  the  left  orbit.  No  motor  nor  sensory  impair- 
ment; no  impairment  of  joint  sense  nor  of  sense  of  position  of  extremities. 
No  aatereognosis  nor  apraxia.  No  signs  of  subtentorial  lesion — nystagmus, 
ataxia  nor  Eomberrr  sisrn,  etc.  Pupils  equal  and  react  normally.  Reflexes : 
I>atellar  exagi^erated — left  more  than  rffrht;  left  exhaustible  ankle  clonus 
and  left  Babinski ;  abdominal  rcHcxos  present  and  apparently  erpial.  Fundi 
—retinal  veins  dilated ;  nasal  halves  of  both,  optic  disks  obscured  by  edema. 
Lumbar  puncture — clear  cerebrospinal  fluid  under  increased  pressure 
( approximately  18  mm.);  Wassei^iann  test  nejtrative  and  cell  count  was 
8  eeJls  per  c.mm.  X-ray  report— ''Po.sterior  to  the  scar  at  the  vertex  of 
vault  is  an  irregular  area  of  bone  due  to  an  old  fracture  and  beneath  it  is 
an  irregular  light  area,  almost  2  inches  in  diameter ;  a  bullet  can  be  seen 
just  anterior  to  the  sella  turcica  and  its  pathway  is  indicated  by  fragments 
of  lead — this  beinir  the  injury  of  the  .second  bullet  at  the  time  of  the 
original  cerebral  injnrj'/' 

Treatment. — ^Although  the  mental  and  emotional  condition  of  the  patient 
Tvas  sueh  that  the  diagnosis  of  dementia  prascox  was  verj"  possible,  still  on 
account  of  tbesi^^ns  of  an  increased  intracranial  pressure,  the  definite  history 
of  cranial  injury  and  the  X-ray  picture  showing  a  lesion  beneath  the  frac- 
ture of  exit  at  the  vertex  of  the  vault,  it  was  decided  to  perform  first  a 
right  subtemporal  decompression  and  then  to  explore  at  the,  site  of  the 
fracture  on  the  vertex. 

Operaihns  (4  years  after  in jur>-).— First,  Right  subtemporal  decom- 
pression :  usual  vertical  incision,  bone  removed,  and  no  complications.  Dura 
very  much  thickened,  vascular  and  tense — ^niunerous  large  sinuses  through- 
out dura,  giving  it  a  corrugated  appearance;  upon  incising  dura,  clear 
cerebrospinal  fluid  spurted  lo  a  heij,d^t  of  2  inches,  revealing  a  very 
"wet/'  edematous  cortex  with  many  newly  formed  vessels  l^dng  upon  it  and 
in  a  cystic  formation  of  the  arachnoid  (being  very  similar  to  the  patho- 
logical picture  resulting  from  a  supracortical  hemorrhage  and  observed 
most  frctpiently  in  conditions  of  cerebral  spastic  paralysis  due  to  a  supra- 
cortical  hemorrhage  at  the  time  of  birth).  A  large  amoiuit  of  cerebrospinal 
fluid  escaped  so  that  the  cortex  protruded  less  tensely  and  pulsated  at  the 
end  of  the  operation.  Usual  closure  with  one  drain  of  rubber  tissue  inserted. 
Temporary  sterile  gauze  dressing  apjilied. 

Second  Operttikm. — A  transverse  eurvilinear  scalp  incision  now  made 
just  posterior  to  the  vertex  and  extending  across  the  median  line;  a 
small  trephine  opening  made  on  either  side  of  the  longitudinal  sinus, 
these  openings  enlarged  and  then  the  bone  overlying  the  sinus  itself  was 
removed.    A  most  unusual   dural   picture    presented   itself;    large   dural 
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Fio.  !5L — Revolver  bullet  and  its  pathway  beneath  Ivtt  orbit 
inn  patient  sliot  twice  in  the  hi'n<1;  ruentiiil  tiertiijjjiT^riiient.  Tem- 
imrary  itiiii»rf>vettitut   only,  follnw  iiig  a  ri(rlit  suhteiiHiorfi]  decorn- 

preaj»ii''n,  wkiif'b  ran  aUfj  beset*n  in  tin;'  ri*ntjj<-T)fPnmi".ii, 


^ 


sinuses,  the  size  of  lead  pencils,  extended  to  the  right  of  the  longitU' 
&inus,  forming  a  tumor  mass  similar  to  a  *' bunch  of  fish-worms''  (the  caum 
for  the  irregular  light  area  shown  in  the  X-ray  pictures).    The  intradural 
pressure  in  this  area  did  not  seem  to  be  abnormally  increased  ( due  to  the  j 
precedingr  subtemporal  dec^onipression),  and^  therefore,  the  dura  was  not" 
opened;  the  danger  also  of  attempting  such  a  procedure  on  account  of  the 
angiomatous  ma^^s  would  have  been  very  great  indeed.    Usual  closure  with 
2  drains  of  rubber  tissue  insei'ted.    Duration,  90  minutes. 

Fost-operative  Notes. — Patient  made  an  excellent  operative  recovery  so 

that  he  was  discharged  from 
the  hospital  17  days  after 
operatitm ;  operative  inci- 
sions healed  ptr  priiimm. 
During  tbr^  following  12 
months,  patient  was  im* 
proved  in  that  he  no  longer 
complained  of  headaches  and 
was  of  a  more  cheerful  dis- 
position; he  was,  however, 
unnble  to  concentrate  men- 
tally. Twelve  months  after 
operation,  patient  entereil 
a^rain  into  a  state  of  depres- 
sion, no  longer  interested  m 
his  snrronndin^,  aiid  was 
eventually  reeoniTnended  fc>r 
institutional  eare — the  pres- 
ent diagnosis  Ijcinsr  demenlia 
piwcox.  X-ray  picture  *  *  dis- 
closes the  \m\\i'i  and  its 
patliway  of  entrance;  also 
three  silver  clips  within  the 
oval  decompression  ar^a'' 
(Fig.  151). 

Remarks. — Whether  this 
patient,   if  f>perated  tipitn   early,  eon  Id  have  been  spared  this  emotiofial 
instability  cannot  be  assunnl ;  it  does  seem  reasonable,  however,  that  if  * 
lessen in^^  of  this  increasei]  inrraerariial  pressure  conld  have  been  secuml 
and  espet'ially  if  the  supraeoiti^^al   heniorrba^^e  resuUing  from  the  bullet 
iujui'y  in   its  intrnej'aniiil   |*assaire  could  have  been  drained  by  a  subtem- 
poral deetniipression  imtiietiiately  after  ihe  injury,  that  the  patient  would 
hiivr  !iad  a  much  irreater  chance  of  nltinmte  reeover>^  of  his  f 
mality;  rtienOy  beeaust*  this  patient  now  has  the  symptoms  a 
dementia   pnvcox,  tbis  does  not  mean  that  bis  condition  is  oi 
and  essentially  a  trm^  (hiuentia  pneeox — with  its  most  hopelc 
This  case  merely   eiiipl^^i^i/*^^  th<^   necessity   of  proper  surgic 
followinj::  a  eraniid  injury  haviTitr  inarki^il  signs  of  increas*** 
lurssore:  pmcticaliy  all  gunshot  injuries  penetrating  the  it 
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produce  a  subdural  hemorrhage  and  this  hemorrhage  should  always  be 
drained;  this  is  especially  true  when  it  is  associated  with  an  increased 
intracranial  pressure,  due  not  only  to  the  hemorrhage  alone  but  to  the 
resulting  traumatic  cerebral  edema. 

The  presence  of  the  bullet  intracranially  and  in  the  neighborhood  of 
the  sella  turcica  is  not  exhibiting  any  clinical  signs  and  naturally  no 
attempt  should  be  made  to  remove  it.  Even  if  it  should  be  within  the 
brain  substance,  any  operation  performed  to  remove  it  would  merely 
increase  the  damage  to  the  patient,  and  if  no  signs  of  its  presence  existed 
before  the  operation,  these  signs  would  most  probably  appear  after  the 
operation  and  as  a  result  of  the  operative  damage  to  the  cerebral  tissues. 

Case  130. — Old  severe  brain  injury  associated  with  a  depressed  fracture 
of  the  vault  and  with  signs  of  an  increased  intracranial  pressure ;  emotional 
and  mental  impairment  of  the  traumatic  dementia  type.  Left  subtemporal 
decompression.    Improvement. 

No.  1045. — Albert.  Thirty-two  years.  White.  Married.  Pattern-maker. 
United  States. 

Admitted  December  3,  1918 — 27  years  after  injury.  Audubon  Hospital 
Referred  by  Doctor  E.  L.  Kellogor.  .  . 

Operation  December  18,  1918 — 15  days  after  admission.  Left  subtem- 
poral decompression. 

Discharged  January  5,  1919 — 18  days  after  operation. 

Family  history  negative. 

Personal  History. — Patient  was  considered  a  normal  child  until  cranial 
injury.  When  5  years  of  age  (27  years  ago),  patient  was  kicked  over  the  left 
frontal  region  by  a  horse;  immediate  loss  of  consciousness;  no  bleeding 
from  nose,  mouth  or  ears ;  patient  was  kept  in  bed  for  one  week,  when  the 
irregular  depressed  bone  of  ly^  inches  in  diameter  was  removed;  an  excel- 
lent recovery  apparently,  and  the  patient  was  considered  normal  until  6  years 
ago  (at  the  age  of  26  years),  when  he  began  to  complain  of  headache,  inabil- ' 
ity  to  ** concentrate  his  mind,''  early  fatigue  and  an  increasing  depression 
and  melancholia;  he  refused  to  work  for  fear  of  it  "hurting''  him.  This 
condition  of  mental  and  emotional  deterioration  increased,  so  that  during 
the  past  2  years  he  will  not  associate  with  anyone,  sits  by  himself  sullenly, 
displays  no  affection  toward  friends  or  relatives,  says  he  is  worried  and 
has  even  suggested  suicide  as  a  means  of  relief;  that  is,  he  displays  many 
of  the  symptoms  and  signs  of  dementia  pnecox,  and  also  of  traumatic 
dementia,  in  that  his  memory  has  become  impaired,  says  childish  and  *' fool- 
ish" things  and  must  now  be  accompanied  upon  the  street  for  fear  he 
will  become  lost.  He  has  always  complained  of  dull  headache  and  a  heavy 
feeling  in  his  head. 

Examination  upon  admission  (27  yenrs  after  injury). — Temperature, 
98.6^  ;  pulse,  70;  respiration,  18  ;  blood-pressure.  132.  Fairly  well-developed 
and  nourished.  Very  much  deprc.  sed  and  melancholic;  answers  questions 
after  hesitation  and  with  much  diffieulty  ;  definite  impairment  of  memory  and 
says  '*I  fear  1  shall  not  last  lon«r. "  Over  the  left  frontal  bone  is  an  irregu- 
lar scar  and  a  definite  depression  at  the  site  of  the  former  trephine  opening. 
No  paralyses  or  sensory  impairments.     Hearing  negative;  otoscopic  exam- 
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mation  negative.  Pupils  equal  and  react  normally.  Reflexes — pat^Usr 
active,  right  possibly  greater  than  left  \  no  ankle  clonus  but  suggestive  right 
Babinski;  abdominal  reflexes  present  and  equal.  Fundi— retinal  veins 
enlarged ;  nasal  margins  of  both  optic  disks  blurred  by  edema ;  both  phj-sio- 
logieal  cups  shallow  from  new  tissue  formation  and  both  optic  disks  rather 
pale  from  an  increased  formation  of  new  tissue — a  very  mild  degree  of  sec- 
ondary optic  atrophy,  right  possibly  more  advanced  than  left ;  visual  acuity, 
however,  was  15/20  in  each  eye.  Lumbar  puncture — clear  cerebrospinal  fluid 
under  increased  pressure  (14  mm.)  ;  Wa.sserraann  test  negative  and  cell 
count  was  6  cells  per  e.mm.    Urine  examination  negative.     X-ray   (Doctor 

A.  J.  Quimby) — *'an  irrejr- 
ular  bony  defect  of  left 
frontal  area ;  no  linear  frac- 
ture visible''   (Pii,^   152). 

Treat tiwnt. — On  account 
of  the  definite  signs  of  ao 
increased  intracranial  prcs* 
sure,  it  was  considered  advis- 
able to  perform  a  left 
subtemporal  decompression 
iu  the  hope  that  the  condi- 
tion of  this  patient  could  be 
improved;  the  long  perio*! 
since  the  injur>-  and  the 
marked  emotional  and  men* 
fa!  impairment  are  naturally 
factore  which  make  the 
ultimate  prognosis  vcr>^ 
doubtful ;  the  alisence  of  con- 
vulsions, however,  is  en- 
eourasring. 

Operation  (27  years  after 
in jnr\^ ) , — Left  subtemporal 
decompression :  usual  inci- 
sion, bone  removed,  and  nn  euinplications.  Dura  whitish  and  under  nio<ierate 
tension;  upon  incising  it,  clear  cerebrospinal  fluid  spurted  to  a  height  of 
1  inch  and  upon  enlarging  the  duraJ  opening,  a  very  **wet"  edematous 
cortex  tended  to  piotrnde  but  did  not  rupture;  much  cerebrospinal  fluid 
escapi'd,  permitting  the  cnrtrx  to  recede  before  the  end  of  the  operation. 
In  the  araehnoid  and  a  bunt  the  rortieal  vessels  in  the  sulci  was  a  grayish 
fibrous  induration — the  residue  of  a  former  subarachnoid  hemorrhage.  No 
laceration  or  cystic  formation  visible.  I'sual  closure  with  2  drains  of 
tissue  inserted.    Duration,  40  minutes. 

Posl-opcratire  jV(>//^s\^T^uevrntfnl  operative  recovery;  inciaioB 
prr  primuiti  nnd  tin*  patient  was  discharged  on  the  eighteet 
after  operation. 

EjtthtlfKifion  {February  20,  1!>19 — 2  mouths  after  operation )*- 
ing  to  the  father  and  the  patient  himself,  he  has  made  a  marked 
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ment  in  that  te  has  been  working  the  past  weelt,  is  showing  an  increaBing 
interest  in  his  work,  and  says  **I  am  going  to  do  well/'  Father  states  that 
patient  is  not  so  depressed,  is  becoming  interested  in  his  tw^o  children  and  in 
every  way  he  is  more  like  his  former  self.  Decompression  area  is  flush  with 
the  surrounding  sealp.  Reflexes  active  but  otherwise  negative — there  being 
no  leftBabinski  elieitable,  Fundi^ — retinal  veins  rather  full ;  very  indistinct 
edematons  blur  of  lower  nasal  quadrant  of  both  optic  disks — much  less  than 
before  the  operation;  the  uew  tissue  formation  of  the  mild  secondary  optic 
atrophy  naturally  still  persists. 

Last  Examination  (December  8,  1^*19 — 12  months  after  operation).— 
Father  writes  that  patient  has  been  w^orkiiig  daily  and  no  **  troublesome 
complaints;  in  many  ways,  he  is  a  chan*red  man/' 

Remarks, — ^It  would  be  most  surprising  and  unusual  if  this  patient  would 
make  an  excellent  recovery  both  emotionally  and  mentally,  and  yet  I  feel 
he  has  an  excellent  chance  of  beinfj  markedly  improved ;  it  may  be  of  only 
temporan^  duration,  but  even  then  the  operation  would  1h*  justified  if  his 
condition  were  only  improved  for  a  period  of  a  year  or  more,  and  the  con- 
dition retarded  and  delayed.  In  the  absence  of  the  cranial  injury,  and 
particularly  if  there  were  no  signs  of  an  increased  intracranial  pressure, 
then  the  diagnosis  would  undoubtedly  be  that  of  dementia  pra^cox  with  its 
hopeless  prognosis ;  the  ascertaining,  however,  of  the  signs  of  a  definite 
increase  of  the  intracranial  pressure  immediately  withdraws  this  patient 
from  that  large  hopeless  group  of  patients  having  dementia  pnvcox  and 
makes  it  possible  for  him  to  be  improved  by  means  of  a  mechanical  lessening 
of  this  increased  intracranial  pressure;  his  conditiou  may  n(^t  be  ultimately 
improved  and  yvt  the  operation  gives  him  a  definite  chance,  A  report  of  this 
patient  will  be  made  later  after  a  period  of  several  years  has  elapsed. 

Merely  removing  a  small  area  of  depressed  bone  of  the  vault  without 
opening  the  dura  Avidely  in  these  patients  having  an  increased  intracranial 
pressure  associated  with  the  depressed  fracture  of  the  vault,  is  very  incom- 
plete surgical  treatmeJit,  auiJ  it  may  l^e  considered  of  only  teui[H>t"ary  benetit 
to  the  patient.  The  itleal  time  for  the  appropriate  treatment  of  these  patients 
having  an  increased  intracranial  pressure  is  immediately  after  the  cranial 
injury,  when  the  shock  has  siibsidetl;  then,  the  inereas^/d  intracranial 
pressure  can  be  first  relieved  by  a  subtemporal  decompression  and  drainage, 
and  then  the  depressed  area  of  tlie  vault  can  be  elevated  or  removed.  This 
method  of  treatment  will  prevent  or,  at  least,  tend  to  prevent  such  unfor- 
tunate results  as  in  this  patient. 


PART  III 

ACUTE  AND  CHRONIC  BRAIN  INJURIES  IN 
NEWBORN  BABIES  AND  CHILDREN 


CHAPTER  XIII 

General  Considerations. — In  newborn  babies,  acute  brain  injuries  are 
the  result  of  trauma  at  the  time  of  parturition,  which  may  be  either  a  diflS- 
cult  prolonged  one  with  and  without  the  use  of  instruments  or  even  a 
so-called  **  precipitate''  birth,  in  that  the  delivery  is  an  unusually  rapid  one 
complicated  by  a  rupture  of  the  thin- walled  cortical  veins;  damage  to  the 
delicate  intracranial  structures  may  also  occur  in  an  apparently  normal 
labor;  these  observations  and  diagnoses  have  been  frequently  confirmed 
by  autopsies. 

It  has  long  been  recognized  that  prolonged  difficult  labor,  and  especially 
if  instruments  for  delivery  are  necessary,  is  of  risk  to  the  immediate  recovery 
of  life  of  the  child ;  this  danger  to  life  itself  has  been  comparatively  slight, 
but  if  the  death  of  the  child  did  occur,  then  it  was  realized  (and  occasionally 
confirmed  at  autopsy)  that  the  intracranial  contents  had  been  so  badly 
damaged  that  even  if  the  baby  had  recovered,  yet  it  could  not  have  been  a 
normal  child  mentally  and  physically,  and  therefore  it  was  merely  con- 
sidered an  unavoidable  and  unfortunate  result  of  a  difficult  labor,  the  object 
being  to  secure  a  living  mother  damaged  as  little  as  possible  and  then  a  living 
child,  if  possible.  If  the  child  was  successfully  resuscitated  immediately 
after  birth,  so  that  it  was  considered  normal  and  not  damaged  intracranially, 
the  prognosis  as  to  future  normality  was  naturally  excellent — and  in  fact, 
this  is  the  usual  result.  Even  if  the  child  was  drowsy  and  stuporous  for  a 
period  of  ten  days  and  longer,  when  it  did  not  cry  as  newborn  babies  ordi- 
narily do,  or  if  it  was  of  the  excitable  restless  type  and  crying  almost  con- 
tinuously and  whether  slight  con\iilsive  twitehings  of  any  part  of  the  body 
were  present  or  not — this  condition  during  an  indefinite  period  of  days  fol- 
lowing delivery  was  usually  a  temporary  one  only,  so  that  it  was  not  con- 
sidered as  being  permanently  harmful  to  the  future  of  the  child ;  in  other 
words,  the  child  ' '  would  grow  out  of  it. ''  And  in  the  majority  of  babies  with 
this  immediate  post-traumatic  history,  the  condition  does  gradually  disap- 
pear and  fortunately  no  ill-effects  are  later  to  be  observed  due  to  uie  entire 
absorption  of  the  intracranial  hemorrhage  and  cerebral  edema.  There  is  a 
small  percentage  of  babies,  however,  in  which  this  happy  result  does  not 
occur;  either  they  remain  in  a  comatose  condition  with,  and  Anthout 
convulsive  seizures  for  several  days  and  then  die — and  at  autopsy  an 
extensive  subdural  and  usually  a  supracortieal  layer  of  hemorrhage  is 
revealed  associated  \^nth  a  verv^  *'wet''  edematous  condition  of  the  brain, 
or  they  apparently  become  normal  within  several  days,  and  are  con- 
sidered so  until  the  sixth,  seventh,  eighth  or  ninth  month  later,  when 
it  is  realized  that  the  child  is  not  developing  as  a  normal  child  should — 
is  not  holding  up  its  head,  does  not  attempt  to  grasp  and  to  hold  things, 
notices  little  if  anything,  etc.,  and  as  it  becomes  older  this  retardation 
and  impairment,  both  physically  and  mentally,  becomes  more  and  more 
marked;  even  at  this  late  date  of  months  and  especially  without  careful 
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exarainationa,  the  parents  may  be  told  that  nothing  is  really  **  wrong"  with 
the  child,  **  merely  retarded/'  and  *Vit  will  grow  out  of  it "  These  children, 
however,  rarely  do  become  iionnal  when  the  condition  is  the  result  of  a  large  — 
intracranial  lesion  at  the  time  of  birth — ^usually  a  supraei>rtical  layer  of  f 
hemorrhage  with  little  or  no  primary  damage  to  the  brain  itself,  and  in  the 
babies  which  cannot  **take  care  of  this  large  amount  of  hemorrhage  and 
cerebral  edema  by  the  natural  means  of  absorption,  then  the  effects  of  this 
intracranial  condition  associated  with  a  definite  increase  of  the  intracranial 
pressure  are  later  shown  in  a  general  retardation  of  the  development  of  the 
child,  both  mentally  and  physically.  I'uless  this  increased  intracranial  pres- 
sure of  hemorrhage  and  excess  cei^brospinal  fluid  is  relieved  eai-ly — if  not 
immediately  after  birth  then  within  several  days,  or  if  the  condition  is  per- 
mitted to  continue  until  the  latter  months  of  the  first  year  and  even  later, 
then  its  lowering  by  means  of  a  subtemporal  decompression,  and  if  necessar}* 
a  bilateral  decompression  is  essential  in  order  to  permit  a  marked  improve- 
ment to  occur,  although  the  longer  this  increased  intracranial  pressure  is 
allowed  to  continue,  either  through  ignorance,  carelessness  or  mistaken  diag- 
nosis and  judgment,  just  so  much  more  peimianent  is  the  cerebral  impairment 
in  its  mental  and  physical  results.  The  differential  diagnosis  at  this  late  date 
is  betw^een  that  of  lack  of  development  of  the  cerebral  cortex  or  its  pyramidal 
tract  fibres  (the  so-called  Little*s  Disease),  a  meningitic  and  meningo- 
encephalitic  destructive  process  associated  or  not  with  embolic  or  thrombotic 
complications,  hereditarj^  lues  (less  than  2  percent.)  and  then  the  condition 
of  intracraniiil  liemorrhage  at  the  time  of  birth  and  of  such  large  amount, 
that  the  natural  means  of  absoi'ption  have  not  sufficeil  to  permit  tlie  normal 
lowering  of  the  increased  intracnurial  pi-essure  of  the  hemorrhage  and  the 
chronic  cerebral  edema,  resulting  from  a  partial  blockage  of  the  stoma ta  of 
exit  of  the  cerebrospinal  fluid  in  the  cortical  veins,  sinuses,  etc.,  by  the 
organization  of  this  layer  of  supracortieal  hemorrhage;  and  thus  in  reality, 
producing  a  mild  external  hydrocephalus  similar,  but  in  milder  form,  to  the 
condition  of  hvdrocephalus  insulting  from  an  extensive  meningitic  process, 
which  does  not  block  the  ventricles  and  therefore  producing  the  more 
conunon  type  of  external  hydrocephalus.  Tiiese  chronic  brain  injuries 
occurring  in  children  who  become  impaired  both  mentally  and  physically 
and  particularly  of  the  type  of  cerebral  spastic  paralysis,  will  be  discussed 
later  in  detail  und^T  the  heading  of  chronic  brnin  injuries  in  children. 

In  the  acute  brain  injuries  with  and  without  a  fracture  of  the  skull 
occurring  in  chikiren  under  12  years  of  age,  the  immediate  effects  of 
intracranial  lesions  can  be  withstood  much  more  successfully  than  in  adults — 
the  initial  shock  is  less,  the  reaction  is  nnich  stronger  and  prolonged,  and 
they  can  recover  from  intracranial  trauma  as  far  as  immediate  life  is  e 
cemed  much  more  easily  and  with  fewer  immediate  complications  t 
is  possible  in  adults;  but  ibe  remote  effects,  however,  of  serious  intraerg 
lesions  in  children,  and  especially  associated  with  a  prolonged  increase  ol 
intracranial  pressure^  are  more  permanent  in  these  patients  later  in  life. 
they  for-m  ^i  very  influential  factor  in  the  future  development  of  the  cl 
both  mentally  and   physically.     It  is  this   remote  factor  and   re 
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intracranial    injuries    in    childhood    which   have    been    rather   neglected 
and  overlooked. 

A.  Acute  Brain  Injuries  in  Newborn  Babies. — It  is  not  uncommon  for 
acute  brain  injuries  to  occur  in  newborn  babies  during  parturition — usually 
a  difficult  labor  with  and  without  the  use  of  instruments,  but  it  is  rare  for 
these  intracranial  lesions  to  be  associated  with  a  fracture  of  the  skull; 
occasionally  depressed  fractures  of  the  vault  and  of  the  so-called  ''ping- 
pong''  type  result,  but  it  is  most  unusual  for  a  frank  linear  fracture  of 
the  flexible  newly-formed  bone  to  be  demonstrated — by  rontgenograms, 
operation  or  at  autopsy.  If  there  is  present  in  these  newborn  babies  any 
abnormality  of  the  bones  of  the  skull,  then  it  is  almost  invariably  a  diastasis 
and  separation  of  the  suture  lines  with  and  without  their  overlapping,  one 
over  the  other;  the  suture  line  most  frequently  involved  is  the  median  one 
between  the  two  parietal  bones  and  overlying  the  longitudinal  sinus,  which 
may  thus  be  torn,  permitting  an  intracranial  hemorrhage  of  varying  size  to 
form  over  the  cortex  of  one  or  both  hemispheres  of  the  brain — and  this  is 
a  very  common  type  of  intracranial  hemorrhage  occurring  in  newborn  babies 
as  a  result  of  the  change  of  continuity  of  the  bones  of  the  vault.  This 
separation  of  the  suture  lines  and  the  overlapping  of  the  adjacent  bones 
rarely  persist  after  birth  longer  than  hours  or  days  at  the  most  and  they 
may  be  present  only  during  the  active  second  and  third  stages  of  labor,  and 
then  the  bones  resume  their  normal  relation  and  position — but  after  the 
damage  to  the  sinus  has  resulted.  This  is  the  reason  why  careful  bimanual 
examination  of  the  heads  of  these  children  and  the  still  later  rontgenograms 
in  various  planes  only  infrequently  demonstrate  the  presence  of  the  over- 
lapping of  the  lines  of  suture.  The  frontal  bone  in  its  posterior  relation  to 
the  parietal  bones  to  form  the  coronal  suture  and  the  occipital  bone  in  its 
anterior  relation  to  the  parietal  bones  to  form  the  lambdoidal  sutures  are 
the  next  most  common  sites  for  the  overlapping  of  their  respective  suture 
bones,  and  yet  intracranial  lesions  only  occasionally  follow  since  there  are 
here  no  underlying  sinuses. 

If  the  longitudinal  sinus  is  not  torn  and  it  is  possibly  one  of  the  most 
frequent  causes  of  the  condition,  then  the  next  most  usual  source  of  the 
supracortical  hemorrhage  is  a  rupture  of  the  delicate  supracortical  veins 
of  either  or  both  cerebral  hemispheres,  as  a  result  of  a  severe  venous  stasis 
and  congestion  occurring  during  a  prolonged  difficult  labor ;  the  hemorrhage 
may  be  only  a  local  one — the  size  of  a  ten-cent  piece  or  a  silver  quarter, 
and  yet  the  associated  cerebral  edema  following  the  cerebral  trauma  is  always 
present,  and  may  in  many  patients  be  the  more  serious  factor.  It  is  thus  seen 
that  the  intracranial  hemorrhage  in  these  newborn  babies  rarely  occurs  in 
the  cerebral  cortex  and  in  the  brain  itself,  and  therefore  causing  a  primary 
destruction  of  brain  tissue  (and  no  regeneration),  but  the  hemorrhage  is 
almost  always  subdural  but  supracortical — lying  upon  the  surface  of  the 
brain — and  its  damage  to  the  underlying  cerebral  cortex  is  one  of  pressure, 
due  both  to  the  hemorrhage  itself  and  to  the  resulting  cerebral  edema ;  that 
is,  if  this  supracortical  hemorrhage  and  excess  cerebrospinal  fluid  can  be 
successfully  drained  and  thereby  the  increased  intracranial  pressure  be 
permanently  lowered,  then  these  babies  will  have  an  excellent  opportunity 
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to  recover — ^not  only  the  immediate  recovery  of  life  but  that  of  fature  nor- 
mality— and  now  is  the  ideal  time  for  the  appropriate  treatment  of  then 
patients ;  later  in  life  the  impaired  condition  can  be  improved,  but  rarely 
is  a  perfectly  normal  child  then  possible. 

No  doubt,  there  are  many  cases  of  latent  intralcranial  hemorrhage  at 
birth,  where  there  are  no  marked  clinical  signs  of  the  presence  of  the  ieskui 
and  where  the  natural  means  of  absorption  are  sufficient  to  "take  care  oV* 
the  mild  increase  of  the  intracranial  pressure — and  a  normal  child  is  poi- 
sible.    And  on  Ihe  contrary,  later  impairments  occurring  in  certain  children 
in  adolescence,  such  as  mild  mental  retardation,  emotional  instability  and 
even  epilepsy  itself,  may  be  due  to  a  mild  intracranial  hemorrhage  at  the 
time  of  birth ;  its  mild  clinical  signs  not  recognized  or  being  overlooked,  and 
the  later  appearance  of  signs  indicative  of  a  former  intracranial  leaoQ 
with  resulting  adhesions,  etc.,  and — it  is  then  usually  too  late  to  obtain  a 
very  satisfactory  result  by  any   treatment  now  known — the   child  may 
approximate  normality  but  scarcely  ever  attain  it.    The  treatment  should  be 
preventative  whenever  possible ;  if  not  possible,  then  at  least  corrective. 

Although  the  labor  itself  in  these  babies  developing  an  intracranial 
hemorrhage  at  the  time  of  birth  need  not  be  a  prolonged  difficult  one  asso- 
ciated with  the  use  of  forceps,  yet  it  very  frequently  is ;  also,  the  condition 
itself  occurs  most  often  in  first  babies  of  full  term.  The  condition  occasion- 
ally results  even  from  a  so-called  normal  delivery,  although  a  difficult  labor 
with  and  without  the  use  of  instruments  is  the  usual  history  obtained. 
Any  newborn  baby  which  does  not  behave  normally  within  the  first  two  or 
three  days  aftc^r  birth,  in  that  it  is  unusually  drowsy  and  even  stuporous^ 
and  especially  in  the  presence  of  convulsive  twitchings  of  any  part  of  the 
body — that  baby  should  be  carefully  examined  for  definite  signs  of  an  intra- 
cranial hemorrhage;  a  lumbar  puncture  is  of  the  greatest  diagnostic  im- 
])ortanc(» ;  if  free  blood  is  found  in  the  cerebrospinal  fluid,  not  only  is  the 
(liajriiosis  confinnod  but  an  excellent  means  of  drainage  is  thus  afforded 
unless  the  pressure  is  high — over  15  mm.  as  registered  by  the  spinal  mer- 
curial manometer  and  associated  with  tense  fontanelles  and  positive  oph- 
thalmoscopic findings.  Daily  repeated  lumbar  punctures  with  removal 
of  10-12  e.c.  of  bloody  cerebrospinal  fluid  may  be  performed  upon  a  number 
of  consecutive  days  until  the  pressure  of  the  cerebrospinal  fluid  does  not 
exceed  10  nun.  and  in  these  patients  an  excellent  result  is  frequently 
obtained.  In  tliose  babies,  however,  in  whom  the  increased  pressure  of  the 
cerebrospinal  fluid  reaches  a  height  of  15  mm.  and  even  higher,  and  especially 
when  associated  with  tense  fontanelles  and  positive  ophthalmoscopic  find- 
ings of  increased  intracranial  pressure,  then  a  modified  subtemporal  decom- 
pression and  drainage  is  most  advisable  in  order  to  obtain  not  only  a  li\'ing 
child  but  of  the  greatest  importance — a  normal  child  later. 

Through  the  usual  vertical  incision  of  the  subtemporal  decompression 
with  retraction  of  the  split  temporal  muscle,  a  small  area  of  bone — not 
larger  than  a  silver  (juarter,  may  be  rongeured  away  and  then  the  dura 
carefully  opened:  the  supracortical  hemorrhage  and  excess  cerebrospinal 
fluid  can  thu5  be  easily  drained ;  a  small  drain  of  rubber  tissue  is  inserted 
beneath  the  temporo-sphenoidal  lobe  into  the  middle  fossa  of  the  base,  in 
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rder  to  continue  the  drainage  for  one  or  two  days — ^the  usual  leng^th  of 
iiiie  sufficient  to  lower  the  intracranial  pressure  permanently.  No  anes- 
lesia  or  primary  anesthesia  alone  i.s  required,  and  only  at  the  very  begin- 
i\g  of  the  preeednre — ^in  order  to  insure  the  operative  as*'psis.  In  some 
lectetl  palient*s  whose  pressure  of  the  eerehrospinal  fluid  does  not  exceed 
18  nun,,  then  through  a  similar  but  smaller  vertieal  incision  of  2  em,  over 
the  sqnamO'parietal  suture  line,  an  opening  through  the  membranous  suture 
line  may  very  easily  and  ijuiekly  l>e  uiade  Avith  a  scalpel  and  tissue  forceps. 
The  dura  earefidly  iueiscd  and  a  drain  of  rubber  tissue  inserted.  The  objec- 
tions to  this  method  are  that  the  drainage  opening  is  higher  and  therefore 
nearer  the  motor  area  of  the  cerebral  cortex  with  a  consequent  greater 
danger  of  operative  damage  to  tlie  underlying  highly  develnped  and  more 

^^mportant  portions  of  the  brain,  and  also  that  the  drainage  itself  is  not  so 

^Ba  lis  factor^'  as  when  the  drain  can  he 

^■iiserted  into  the  middle  fossa  at  the 

^Pbase.  This  method  of  drainage 
through  the  suture  line  is  no  longer 
used  in  our  clinic.  Naturally,  tlu' 
right  side  of  the  head  in  these  patients 

^^M  operated  Ufiou.  if  the  parents  are 

^B>oth  right-handeil  and  if  there  are  no 

^Hoeali/ing  signs  indicative  of  a  greater 

^■lesion  upon  the  opposite  side  of 
the  head. 

^K       Case  131. — Recent  depressed  frac- 

^Pture  of  the  left  panctal  area  of  thr 
vault  of  the  .skidl  in  a  newborn  child ; 

^■lofali Sling  s>Tuptoins  and  signs.     TSe- 

W 


Ex 


Fjg, 


153,— l^rjfo  deprciSii^ed  fracture  «*f   left 

panet&l  area  foUowintf  an  in.^trijnirntal  delivery 

m  a  bjiby  of  five  wof-kei  of  aRo^ubuwiiijEr  a  defituta 

■      ■  '        "      ' the       " 


weakiiPBaof  therijzbtmdo  of  thebody.  Completer 
covery  fulJowing  ibe  reariioval  of  the  dcpreteed  bone. 


loval  of  depn^^sed  area  of  vnult 
eel  lent  recover>\ 

No.  957. — Olpra.      Five    weeks* 
White,     t  United  States. 
^      Admitted  IMareh  4,  1918,  5  weeks 
^Lfter  injury.     Polyelinic  Hospital    Beferred  by  Doctor  J.  V.  D.  Young, 
^m       Operation  ^ilareh  5,  1018.    Removal  of  depressed  bone* 
^1       Discharjjred  March  10,  1J)18,  5  days  after  operation. 
^B      Familij  hisiory  uei^ative. 

Personal  ///^fon/.— First  baby,  full  term,  iustrumental  delivery.  Imme- 
^Jiately  after  birth,  it  was  noted  that  the  left  jiarietal  area  of  the  vault  was 
^fcepresised  two  inches  in  diameter  and  one-half  inch  in  depth.  No  bleed- 
ini^  from  nose,  mouth  or  ears;  no  mastoid  eeehymoses.  Child  was  rather 
drowsy  and  stuporous,  but  otherwise  apparently  normal ;  no  clinical  si^'ns 
i>f  h»calization  referable  to  the  left  eerebral  cortex;  no  convulsive  seiz- 
ures.   Fontanelles  rather  tense  and  bulge  slightly. 

First  Ernmhafion-   (Febnuiry  2(1,  WIS — 4  weeks  after  birth). — Tem- 

peratiirc,  9S.^^'  ;  pulse.  104;  T»espiration.  28,     Welbdeveloped  ehild.    Hathcfr 

Jeepy  and  drowsy ^<loes  nut  erv  upon  bein^^  disturbed.     In   left  parietal 

ea  of  the  vault  is  a  depression  of  almost  one-half  jueh  in  depth  and  of  two 
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(R^.  153) :  no  puteatum  palpable,    Fontanelles  rather 
—  MmaL  Definite  weakness  of  right  arm,  slight  weakne^ 

a  pMDUe  a^peidity  and  flatness  of  the  lower  portion  of  right 

(tie  cmtleal  type  of  facial  paralyais).   Sensation— no  impair- 

"  -"^-^^^A    Pupils  equal  and  react  nonnally.    Keflexes :  patellar 

aeti^e  than  left;  no  ankle  clonus  but  double  Babinski> 

oimot  be  elicited.     Fundi:  retinal  veins  full  and  tor- 

mre  than  right :  definite  edematous  blurring  and  hazi- 

of  both  optic  disb — left  greater  than  right.     Lumbar 

puncture — clear  c  e  r  e  b  r  o  - 
spinal  fluid  under  slightly 
increased  pressure  (10  mm  J. 
Xray  (Doctor  G.  W.  Wd- 
ton)— **depn?ssed  area  of 
lift  parietal  bone  of  one  and 
one-half  inches  in  diameter; 
no  comminution  of  fracture 
obsened''    (Fig.    154). 

Treatment, — In  the  pres- 
ence of  a  depressed  area  of 
the  vault  produciner  the  defi- 
nite localizing  signs  of  weak- 
ness of  the  opposite  side  of 
the  body  and  the  fear  that 
convulsive  seizures  mij^ht 
later  oeeur  as  a  result  of  the 
irrit-iition  of  the  underlyinsr 
cerebral  cortex,  it  was  oscm* 
^idered  advisable  and  ira- 
perative  to  elevate  and,  if 
nece&sar>',  to  iTmove  the 
depressed  area  of  bone 
(which  should  have  been 
perf ()  i*meil  w  i  t  h  i  n  several 
days  after  birth). 
i^prrfiiiiui  (March  5,  1918 — -n  wt-eks  after  injury),— Removal  of  de- 
jKrcHwrl  uwn  nl  vault,  yirimary  anaesthesia  alone  beinp:  administered:  verti- 
eal  ineision  nf  two  jjielnH  ovt^r  deprrssetl  area  of  bone  of  the  left  parietal 
rrtiinii ;  Ncnlj*  retra<*ted  and  an  etrort  luade  to  elevate  the  depressed  bone 
\\y  rncanH  nT  a  small  ja^rinHtciil  elevator  lieing  insertrd  thniufrh  the  line  of 
rraetnrf  at  Ww  |iri'if^[iery  rd"  the  depression:  this  attempt  wa.s  not  successful 
jmmI  IIn^  drprcHsed  hone  was  now  ninpreiired  away  to  a  diameter  of 

Iintr   ioelies,     TIm-   intai't   iiiulerlyini:  dura  which   had   been   d 

>«M  \\\n\  it  was  r'(Mteavi\  im*\v  wi'lli-d  upward  ami  assuuied  its  normal 
ity      hiM'a  sli^Hitly  tnisr  hut  judsated  normally,  and  therefore  it  ^ 
ofH'rieil;   il   was  of  iitirmal  M[>(ii'arauee.     Tstial  elosure  with  two 
niblii'i"  1  issue  iriserl^'d  (hwri  to  dura.    Fine  interrupted  silk  sutures  - 
toa|»|iriAinuite  th-'  seatfj  in  nwv  Vaypw    Duration.  25  minutes.    Post* 


Tin.    ^T,^  —  D*'prrss<r>fi  frmcturc  of  left  j>arxVt.»-4^ma,niriu»  arr» 
jiry  Itfll'iWJiJK  un  mperutJVG  removal   of  l*^*-^  iif-pri^^a^'d  buoe^ 


reciiverji'  J 
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notes :  uneventful  recovery.  Within  48  hours,  the  definite  weakness  of  the 
right  side  of  body  had  become  leas  marked  and  at  the  end  of  4  days  no 
impairment  could  be  ascertained.  Child  became  less  drow^  and  stuporous 
and  presented  no  abnormality. 

Examination  at  discharge  (5  days  after  operation). — ^Temperature, 
98.6° ;  pulse,  98 ;  respiration,  28.  Operative  incision  healed  per  primam; 
it  is  flush  with  the  surrounding  scalp  and  pulsates  normally.  No  weakness  of 
the  right  side  of  the  body  can  be  elicited.  Pupils  equal  and  react  normally. 
Reflexes :  patellar — ^active,  right  possibly  greater  than  left ;  no  ankle  clonus 
but  double  Babinski ;  abdominal  reflexes  absent.  Fundi :  retinal  veins  slightly 
enlarged ;  very  faint  obscuration  of  nasal  margins  of  both  optic  disks. 

Examination  (October  20,  1918 — 7  months  after  operation). — No  com- 
plaints ;  *  *  a  normal  baby  in  every  way. ' '  Operative  area  slightly  depressed ; 
normal  pulsation;  some  new  bone  formation  at  periphery  of  the  bony  open- 
ing. Pupils  equal  and  react  normally.  Reflexes :  patellar — active  but  equal ; 
no  ankle  clonus  but  indeflnite  double  Babinski ;  abdominal  reflexes — both 
depressed  but  equal.    Fundi  negative. 

La^t  Examdnation  (March  6,  1910 — 12  months  after  operation). — No 
complaints.  Operative  area  slightly  depressed  and  of  smaller  diameter  due  to 
new  bone  formation  at  periphery;  only  slight  pulsation  palpable.  Reflexes 
negative.    Fundi  negative. 

Remarks. — This  is  the  type  of  patient  having  a  de'prossed  fracture  of 
the  vault  at  the  time  of  birth  which  is  frequently  not  elevated  or  removed, 
in  the  belief  that  the  normal  convexity  of  the  vault  will  be  later  approximated 
by  the  growth  of  the  brain  gradually  forciner  the  depress:ed  area  of  bone 
outward;  that  is,  these  depressed  fractures  of  the  vault  occurring  in  new- 
born babies  *'will  take  care  oV  themselves.  No  doubt  a  large  number  of 
these  patients  make  excellent  recoveries,  both  as  to  immediate  impairment 
and  to  future  complications,  but  it  is  most  unwise  to  permit  these  patients 
to  run  the  great  risk  of  serious  complications  and  especially  of  convulsive 
seizures,  before  an  attempt  is  made  to  elevate  or  remove  the  depressed  area  of 
bone;  the  risk  of  the  operation  is  practically  nil,  especially  when  the  dura  is 
not  opened  and  it  never  is,  unless  the  intracranial  pressure  is  high,  and  then 
it  is  better  surgical  judgment  to  pi^rform  a  subtemporal  decompression  first 
and  then  remove  the  depressed  area  of  the  vault.  Unless  the  depressed 
area  of  bone  becomes  elevated  by  itself  within  a  week  after  birth,  and  espe- 
cially if  clinical  signs  of  its  presence  are  indicated  by  an  increased  intra- 
cranial pressure  and  the  localizing  signs  of  paralysis,  convulsive  twitchings, 
etc.,  then  the  local  operation  of  elevation  or  removal  of  the  depressed  area 
should  be  performed  without  delay:  to  wait  luitil  the  underlying  brain 
elevates  the  depressed  area  of  tho  vault  by  its  normal  pulsation — the  brain 
being  allowed  to  aet  as  a  *' crow-bar,"  as  I  recently  heard  it  expressed  by 
a  children's  specialist — is  hardly  a  duty  to  be  imposed  upon  the  brain  and 
one  which  may  result  disastrously  to  its  future  nonnality. 

Case  132. — Acute  severe  brain  injury  in  a  newborn  baby  associated  with 
a  supracortical  hemorrhage  and  convulsive  twitchings;  an  increased  intra- 
cranial pressure.  Left  subtemporal  decompression  and  drainage.  Ex- 
cellent recovery. 
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No.  73L— William.     Twelve  hours.     White.     U.  S. 

Admitteil  November  23,  1916 — 12  hours  after  birth  and  injiirj-.  Polj- 
clinic  Hospital.     Refem^d  by  Doctor  M.  A.  Swiney,  Bayonne,  N.  J.  'H 

Operation  November  24,  1916—24  hours  after  admission  and  36  bonis 
after  birth.    Left  subtemporal  decompression  and  drainage. 

Discharged  December  2,  1916 — 8  days  after  operation. 

Family  hhiunj  negative. 

Personal  hist  or  tj  negative. 

Present  Illness.^Fir&t  child,  full  term,  head  presentation,  very  difficult 
labor  of  48  hours,  requiring  ins-truments.  Weight — tea  and  a  half  pounds. 
Veri'  difficult  to  resuscitate?  and  he  i-eniained  in  a  drowsy  s^tupoi-ous  condi- 
tion for  2  hours,  when  convulsive  twitehings  of  the  right  facial  miLscles  and 
of  the  fingers  of  the  right  hand  cwciirred  and  persist etl  for  five  t4>  seven 
minutes  each  time ;  six  hours  after  birth,  a  convulsive  seizure  of  the  right 
side  of  the  body  l)t*gan  in  the  right  nmi  and  lasted  for  four  minutes;  twenty 
minutes  later,  a  second  convulsive  seizure  of  tlie  right  side  of  the  body  ap- 
peared and  it  became  a  general  convulsion,  lasting  for  2  minutes.  On  the 
way  to  tlie  hospital,  another  general  convulsion  began  in  the  right  arm,  then 
the  right  leg,  and  liimlly  both  sides  of  the  body  convulsed  tonieally  and  then 
clouically  for  a  period  of  almost  4  minutes. 

Eiamitiation  upon  admission  (12  hours  after  birth  and  the  injury"). — - 
Temperature,  104°^  pulse,  120;  respiration,  34,  Conscious  but  rather 
drowsy.  Over  the  posterior  portion  of  the  right  frontal  bone  was  a  small 
hcmatonui — the  size  of  an  English  walnut  i  rather  tense.  No  ble«^ding  from 
nose,  mouth  or  ears.  Left  orbit  swollen  and  ecehjTnosed;  left  subcon- 
junctival hemorrhage.  An  appareiit  left  facial  paralysis  of  the  peripheral 
type  (left  forehead  muscles  being  involved).  No  paralyses  of  the  extremi- 
ties of  either  side  of  the  body.  Otoscopic  examination  negative*  Fon- 
tanelles  moderately  tense  and  slightly  bulging.  Pupils  equal  and  react  to 
light  nnrnmlly.  (During  the  examination  the  muscles  alwut  the  right  eye 
and  right  side  of  month  twitcbvd  spasmodically  and  also  Uie  fingers  of  the 
right  hand,  but  no  convulsive  seizure  occurred.!  Reflexes— patellar  active 
hut  equal ;  no  ankle  clonus  but  double  Babinski ;  abdominal  reflexes  could 
no!  be  elicited.  Funtli — nasal  halves  and  temporal  margins  of  both  optic 
disks  obscured  by  edema;  retinal  veins  enlarged.  Lumbar  puneture — clear 
cerebrospinal  fluid  under  increased  pressure  (approximately  12  mm.) ;  cell 
count  was  5  eclls  per  c.nun. — no  red  blood  corpuscles  being  obaer\'ed.  X-ray 
{Doctor  AV.  IL  Stewart)^** no  fracture  revealed/' 

Trtfiffih  tit.' — In  the  absence  of  blood  in  the  cerebrospinal  fluid  at  lum- 
bar puncrure  and  since  the  intracranial  pressure  was  not  registered  as  being 
above  15  mm.  and  there  having  been  a  cessation  of  the  convulsive  seizures 
during  the  past  2  hours,  it  was  decided  to  treat  the  child  expectant 
the  hope  that  the  intracranial  condition  could  be  ** taken  care  of" 
natural  means  of  altsoi^^tion :  the  usual  I'outine  treatment  was  used- 
sisting  of  an  ice-bag  to  the  head,  external  warmth  and  al^solute  quiet 
coudition  of  the  child  remaineil  practically  the  same  during  the  e 
hours,  and  it  was  thouirht  that  an  excellent  rccovei^j-  both  of  life  and 
mality  would  be  possible ;  18  hours  after  admission  and  30  hours  aft 
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the  third  general  eonvulsioii  occurred,  beg^inning  in  the  right  arm,  then  the 
right  leg,  and  finally  both  sides  of  the  body;  a  fourth  similar  convulsive 
seizure  occurred  two  hours  later  after  which  it  was  observed  that  the 
right  ami  and  right  leg  were  more  lax  ajid  limp  than  the  left  arm  and  left 
leg ;  a  lumbar  puncture  at  this  time  removed  clear  cerebrospinal  fluid  under 
an  increased  pressure  (approximately  14  mm.)  and  the  cell  count  contained 
numerous  red  blood  corpuscles ;  the  ophthalmoscopic  examination  persisted  in 
revealing  an  edematous  obscuration  of  the  nasal  halves  and  temporal  margins 
of  both  optic  disks,  but  not  a  measurable  swelling  to  tbe  d<^i,n'r'e  of  papilledema 
{1  or  2  diopters).  On  account  of  these  signs  of  an  increasing  intracranial 
pressure  with  the  definite  localizing  signs  pointing  to  the  left  cerebral 
hemisphere,  it  was  now  considered  advisable  to  perfonn  a  left  subtemporal 
decompression  and  drainage. 

Operation  (36  hours  after  birth  and  injury  and  24  hours  after  admis- 
sion ).^Left  subtemporal  decompression  and  drainage  (no  anesthesia  being 
required  except  codeine,  grs.  1/12,  bypodermically) :  usual  vertical  incision, 
bone  removed,  and  no  complications.  Dura  ver>^  tense,  bulging  and  bluish; 
upon  incising  it,  bloody  eerebrospiual  tin  id  spurted  to  a  height  of  2  inches, 
and  upon  enlarging  tbe  incisioo  a  thin  layer  of  supraeortical  hemorrhagic 
clot  welled  through  the  dural  opeoing,  revealing  a  veiy  *'wet/'  edematous 
cortex  which  tended  to  protnidebut  did  not  rupture;  one  small  supraeortical 
vein  lying  in  a  sulcus  ruptured  oning  to  the  high  cerebral  tension,  but  its 
bleeding  was  quickly  stopped  by  the  application  of  a  giuall  piece  of  temporal 
muscle  (thus  causing  the  rapid  eoa^oilation  and  blockage  of  the  bleeding 
point).  Much  blootly  eerel)rospinal  Huid  escaped,  penoitting  the  cortex  to 
recede  at  the  end  of  the  operation  and  tt>  pidsate-  ahiiost  normally.  Usual 
closure  with  2  drains  of  rnliber  tissue  inserted.    Duration,  16  minutes. 

Post-operative  Notes. — Uneventful  recovery;  profuse  discharge  of  cere- 
brospinal fluid  ceased  18  hours  after  the  operation  so  that  the  drains  were 
then  removed.  No  convulsive  seizures  or  localized  twitehings  occurred  after 
the  operation  and  the  definite  weakness  of  the  right  arm  and  right  leg  could 
not  be  elicited  within  12  hours  after  the  operation;  the  edema  of  both 
optic  disks  subsided,  so  that  on  the  second  day  after  operation  only  an 
indistinct  blurring  of  the  lower  nasal  margins  of  the  optic  disks  could  be 
observed.  The  child  rapidly  becaaie  more  lively  and  on  the  third  day 
after  operation,  he  cried  for  the  first  time, 

Examinathn  at  discharge  (8  days  after  operation). — Temperature, 
99*= ;  pulse,  116 ;  respiration,  32.  Apparently  normal  in  every  way.  Hema- 
toma over  the  left  frontal  bone  has  disappeared.  Weakness  of  the  left  side 
of  face  has  lessened  so  that  it  can  only  be  elicited  while  the  child  is  crying. 
Decompression  area  bulges  slightly  beyond  the  flush  of  scalp ;  normal  pulsa- 
tion. No  weakness  of  right  arm  or  of  right  leg  can  be  obtained.  Pupils 
equal  and  react  to  light  normally.  Reflexes — patellar  active  but  equal; 
no  ankle  clonus  but  double  Babinski  persists  (practically  normal  for  young 
babies,  as  it  appears  in  a  large  number  of  them) ;  abdominal  reflexes— 
depressed  but  equal.  Fundi — retinal  veins  enlarged ;  lower  nasal  margins 
of  both  optic  disks  slightly  blurred  by  edema. 

Examinution  (February  20^  1918^15  months  after  operation). — Child 
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did  not  hold  its  head  up  until  8  months  after  birth  and  did  not  sit  up  niitil 
the  thirteenth  month ;  it  is  now  erawling  about  and  attempting  to  stand 
and  to  walk,  bnt  it  is  unable  to  do  so.  No  convulsive  seizures  ha%'e  occurred 
since  the  operation.  Child  is  possibly  not  so  alert  mentally  as  it  normally 
should  be.  Decompression  area  flush  with  surrounding  scalp ;  normal  pulsa- 
tion. No  weakness  of  the  extremities  or  sensory  impairments  ascertained. 
Reflexes :  active  but  otherwise  negative ;  a  tendency  possibly  to  a  right  Babin- 
ski.    Fundi  negative. 

Last  Examination  (June  6,  1919 — 31  months  after  birth  and  opera- 
tion),— Child  has  progressed  rapidly  during  the  past  year ;  he  is  able  to  walk, 
but  has  som*^  difficulty  in  balancing  himself,  (Fig.  154a.)  He  is  able  to  say 
a  number  of  words  and  small  sentc*nces.  No  convulsive  seizures  have 
occurred;  mt^utally  not  so  alert  and  interested  in  his  toys  iind  surroundings 

as  is  possibly  normal.  Decompression  area 
slighty  depressed  beneath  the  fliLsh  of  scalp; 
some  new  bone  formation  at  the  periphery;  nor- 
mal pulsation.  Reflexes  active  but  otherwise  nega- 
tive.    Fundi  negative. 

Eemarks.— In  the  hope  that  this  baby  would 
he  able  to  **take  care  of"  the  intracranial  lesion 
of  cerebral  e<lema  and  intracranial  hemorrhage 
(and  many  newliom  babies  are  able  to  absorb  the 
milder  conditions),  the  operation  of  decompres- 
sion and  drainajre  was  postponetl  24  hours  in  this 
patient,  and  it  was  only  upon  the  development  of 
Mie  signs  of  an  increasing  intnu?ranial  pressure 
with  tlu'  return  of  the  eonvidsive  seizures  that 
nuido  the  operation  an  urgent  onc^not  only  in 
order  to  obtain  a  reeover\^  as  far  as  life  was  con- 
cerned, but  also  to  obtain  a  normal  child  if 
possilde.  The  It^sion  as  disclosed  at  the  operation 
Fio.iM^— PiitieDt  2*;  yf*[int  iifter    ^^^^^  nuc  from  wliich  n  noHual  child  is  possible, 

and  the  steady  marked  nnprovement  in  this  baby 
wniild  mak-/  iLs  hopeful  that  a  normal  child  will  be  possible;  suffieient  tirae, 
however,  has  not  ehipsinl  to  permit  ;in  accurate  statement  to  be  made,  and 
it  will  require  at  least  15  years  and  even  longer  for  the  later  condition 
of  this  patient  to  be  ascertained :  the  end  result  may  not  be  a  normal  child 
and  may  at  most  only  approximate  one,  and  yet  I  believe  that  the  opera- 
tive indication  remains  the  same,  and  if  children  of  this  character  e^n  be 
sparer!  the  frit^ditful  conflition  of  spastic  paralysis  in  its  various  forms 
and  mental  ini|»aii^ient  in  marked  de^-ree,  then  there  ean  be  no  question 
as  to  the  advisability  of  the  operative  procedure.  These  patients  shoidd 
im[)ress  the  profession  with  the  need  and  the  importance  of  most  careful 
obstetrics  aiul  that  any  newboru  baby,  .with  or  vnthout  a  difficult  labor, 
which  does  not  appeitr  In  be  as  normal  as  it  should  be  immediately  aft^r  birth 
and  particularly  in  the  presence  of  convulsive  seizures,  then  these  babies 
should  l>e  most  carefully  examined,  both  with  the  ophthalmoscope  and  by 
means  of  repeated  lumbar  punctures,  in  order  to  ascertain  the  presence  or 
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not  of  an  increased  intracranial  pressure — whether  due  to  an  intracranial 
hemorrhage  or  severe  cerebral  edema,  and  if  it  is  thought  that  a  normal  child 
is  not  possible  without  the  cranial  operation  of  decompression  and  drainage, 
then  this  latter  procedure  should  be  performed  ^\dth  no  hesitancy  as  the 
best  and  only  means  of  obtaining  the  greatest  ultimate  improvement  in  these 
selected  babies.  The  use  of  repeated  lumbar  punctures  and  thus  the  drain- 
age of  the  intracranial  hemorrhage  and  excess  cerebrospinal  fluid  in  selected 
babies  should  always  be  attempted  as  advocated  by  Doctor  J.  B.  Sidbury, 
Wilmington,  N.  C. 

If  the  left  subtemporal  decompression  and  drainage  had  not  been  per- 
formed upon  this  patient,  it  is  very  probable  that  the  weakness  of  the  right 
arm  and  right  leg  would  have  progressed  into  one  of  paralysis,  the  general 
convulsive  seizures  have  become  more  severe  and  more  frequent,  and  the 
death  of  the  child  possible  or — in  many  respects  even  a  greater  misfortune 
and  calamity,  the  survival  of  a  child  who  later  becomes  the  typical  spastic 
hemiplegic  with  or  without  convulsive  seizures  and  mentally  impaired — a 
condition  than  which  nothing  is  worse. 

Case  133. — ^Acute  severe  brain  injury  in  a  newborn  baby  associated  with 
cortical,  supracortical  and  subtentorial  hemorrhages  and  with  high  intra- 
cranial pressure.    Bilateral  decompression  and  drainage.    Death ;  autopsy. 

No.  575. — ^Baby  Y.    Forty-seven  hours.    White.    U.  S. 

Admitted  May  6,  1916 — 47  hours  after  birth.  Polyclinic  Hospital. 
Referred  by  Doctors  R.  T.  Frank  and  R.  Ottenberg. 

Operations  May  6, 1916 — 2  hours  after  admission.  Bilateral  subtemporal 
decompression  and  drainage. 

Died  May  7,  1916 — 21  hours  after  operation. 

Family  history  negative.    Personal  history  negative. 

Present  Illness. — First  baby,  full  term,  difficult  labor  requiring  high  for- 
ceps ;  head  presentation ;  weight — 8  lbs.  Great  difficulty  in  resuscitation  on 
account  of  the  extreme  cyanosis.  Several  contusions  of  the  scalp  over  the 
occipital  area  observed.  Child  very  drowsy  and  did  not  cry,  but  it  was  con- 
sidered normal  until  4  hours  after  birth,  when  localized  convulsive  twitchings 
began  in  the  right  arm,  then  the  right  leg  and  the  entire  right  side  of  the 
body ;  apparently  no  loss  of  consciousness ;  this  twitching  of  the  right  side  of 
the  body  lasted  for  two  or  three  minutes  and  then  a  second  one  occurred — 8 
minutes  later.  During  the  following  six  hours,  twenty-  of  these  convulsive 
twitchings  of  the  right  side  of  the  body  occurred,  and  then  ten  hours  after 
birth  a  general  convulsion  appeared  and  continued  for  6  minutes ;  two  hours 
later,  it  was  noticed  that  the  loft  arm  and  left  side  of  face  were  paralyzed 
and  that  the  left  leg  was  weak.  The  general  convulsions  continued  until  43 
hours  after  birth — always  beprinning  in  the  right  arm  and  the  right  leg  and 
then  becoming  general ;  the  paralysis  of  the  right  arm  and  of  the  right  side 
of  face  persisted. 

Examinatwn  at  consultation  (47  hours  after  birth  and  injury). — 
Temperature,  104°;  pulse,  130;  respiration,  42.  Well-formed  baby;  semi- 
conscious. Entire  left  side  of  body  paralyzed.  Slight  twitchings  of  the 
right  facial  muscles  and  of  the  fingers  of  the  right  hand.  Contusion  and 
ecchymosis  of  the  scalp  overlying  the  occipital  area.    No  bleeding  from  nose, 
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mouth  or  ears.  Both  f  ontanelles  tense  and  bulging ;  slight  pulsation  palpabk 
Pupils  slightly  enlarged  and  react  to  light  sluggishly,  right  possibly  larger 
than  left.  Reflexes  all  very  much  depressed;  suggestive  double  Babinski; 
abdominal  reflexes  absent.  Fundi — retinal  veins  widely  dilated ;  edematou 
blurring  of  the  nasal  halves  and  temporal  margins  of  the  optic  disks  bat 
no  measurable  papilledema.  Lumbar  puncture — ^bloody  cerebrospinal  fluid 
under  increased  pressure  (approximately  14  mm.). 

Treatment. — The  presence  of  the  blood  in  the  cerebrospinal  fluid  and 
under  increased  pressure,  associated  with  the  convulsive  seizures  and  the 
left  hemiplegia,  made  the  operation  of  cranial  decompression  and  drainage 
advisable  in  the  hope  that  a  recovery  of  life  might  be  obtained  and  if  so, 
then  the  greatest  ultimate  recovery  and  improvement  by  the  immediate 
drainage  of  the  intracranial  hemorrhage  and  a  permanent  lowering  of 
the  increased  intracranial  pressure;  the  fact,  however,  that  the  general 
condition  of  the  child  was  very  poor  and  practically  moribund  from  the 
•possible  complication  of  medullary  edema  made  the  operation  of  doubtful 
value,  and  yet  it  was  considered  as  giving  the  child  its  only  chance  of  recov- 
ery (an  opinion  now  realized  to  be  a  mistaken  one,  and  it  would  have  been 
better  judgment  not  to  have  operated  in  the  hope  that  the  child  itself 
might  recover  from  this  extreme  condition,  so  that  the  operation  could  later 
be  safely  performed ;  as  in  older  children  and  adults,  the  condition,  of  medul- 
lary edema  indicates  the  «arly  death  of  the  patient — operation  or  no  opera- 
tion). Before  operation,  the  riorht  pupil  became  widely  dilated  and  the  left 
pupil  markedly  contracted. 

Operations  (49  hours  after  birth). — Left  and  right  subtemporal  decom- 
pression and  drainage  (no  anesthesia  being  necessary) ;  first,  left  decompres- 
sion :  usual  vertical  incision,  bone  and  newly  formed  bone  removed,  and 
no  complications.  Dura  very  tense  and  bulging,  and  upon  incising  it  blood- 
tln^red  cerebrospinal  fluid  spurted  under  high  pressure;  the  underlying! 
edematous  cortex  protruded  and  bulged  under  such  high  pressure  that  a  small 
rupture  occurred  below  the  Sylvian  fissure;  throughout  the  cortex  were 
numerous  punctate  hemorrhages.  No  pulsation  visible.  Owing  to  this  ex- 
treme intradural  pressure,  it  was  decided  to  perform  immediately  a  right 
subtemporal  decompression.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.  Second,  right  subtemi)oral  decompression  and  drainage:  usual 
vertical  incision,  newly  formed  bone  of  underlying  vault  removed,  and  no 
complications.  Dura  ver\'  tense  and  bluish,  and  upon  incising  it  a  dark 
currant-jelly  supracortical  clot  welled  through  dural  opening;  almost  3 
ounces  of  this  clot  were  evacuated,  exposing  a  ver>'  edematous  and  hemor- 
rhagic cortex  which  bulged  under  high  pressure.  Slight  pulsation  of  cortex 
now  visible.  T^sual  closure  with  2  drains  of  rubber  tissue  inserted.  Dura- 
tion, 50  minutes. 

Post-operative  Notes, — The  condition  of  the  baby  was  apparently  not 
worse  than  before  the  operation;  profuse  drainage  of  blood  and  cerebro- 
spinal fluid  saturated  the  dressings,  requiring  their  change  within  8  hours; 
it  was  then  observed  that  the  child  could  move  the  left  arm,  which  had  been 
paralyzed  before  the  operation.  The  temperature,  however,  remained 
around  103°,  while  the  pulse  did  not  descend  lower  than  140,  and  the 
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respiration  below  48.  Fourteen  hours  after  the  operation,  the  general  con- 
dition of  the  child  became  worse  in  that  the  temperature  ascended  to  105.4, 
the  pulse-  and  respiration-rates  to  156  and  64,  respectively,  and  finally 
becoming  imperceptible  until  the  child  died — ^a  death  typical  of  medullary 
edema,  21  hours  after  operation. 

Autopsy, — In  the  tissues  of  the  scalp  over  the  median  portion  of  the 
occipital  bone  was  much  free  blood.  No  fracture  of  the  skull  ascertained, 
but  the  longitudinal  sinus  underlying  the  junction  of  the  parietal  bone 
with  the  occipital  bone  was  torn — ^most  probably  due  to  an  overlapping  of 
these  bones  at  the  time  of  birth  and  the  resulting  tear  of  the  underlying 
sinus.  Over  the  cortex  of  the  posterior  portions  of  both  cerebral  hemispheres 
and  much  more  over  the  right  one,  was  a  layer  of  supracortical  hemorrhage, 
1  cm.  in  thickness  and  extending  forward  to  the  right  decompression  opening 
but  not  within  2  inches  of  the  left  decompression  opening.  Beneath  the  ten- 
torium-and  about  the  medulla  and  cerebellum  was  a  large  amount  of  this 
same  currant-jelly  clot  which  had  compressed  directly  the  medulla  and 
therefore  the  early  signs  of  medullary  edema  and  death.  Numerous  punc- 
tate hemorrhages  throughout  the  cortex  of  both  hemispheres,  but  no  cortical 
laceration  except  at  the  site  of  the  left  decompression.    Ventricles  negative. 

Remarks. — If  this  patient  could  have  been  operated  upon  several  hours 
earlier  and  before  the  definite  signs  of  an  acute  meduUarj'  edema  had 
appeared,  it  is  possible  that  a  recovery  of  life  might  have  been  obtained, 
and  yet  with  the  extensive  subtentorial  hemorrhage  as  disclosed  at  opera- 
tion and  causing  a  direct  compression  of  the  medulla  itself,  it  is  very  doubt- 
ful if  this  patient  could  have  recovered  under  any  circumstances  and  under 
any  treatment.  The  early  onset  of  medullary  edema  was  undoubtedly  due 
to  this  extensive  subtentorial  hemorrhage — the  most  serious  of  all  intra- 
cranial lesions,  especially  when  associated  with  an  extensive  cerebral  edema. 
It  is  now  realized  that  in  patients  having  brain  injuries,  either  at  the  time 
of  birth  or  later  in  life,  and  the  condition  of  medullary  edema  resulting  from 
high  pressure  has  occurred,  then  these  patients,  with  but  very  rare  excep- 
tions, all  die — no  matter  what  the  treatment,  with  and  without  operation, 
and  it  is  a  mistake  of  judgment  to  advise  any  cranial  operation  upon  these 
patients  in  this  late  stage  in  the  belief  that  tho}'  are  being  afforded  a  chance  of 
recovery;  they  are  beyond  recovery  once  the  condition  of  medullars  edema 
becomes  definitely  established,  and  it  is  only  in  those  patients  who  are 
entering  into  the  stage  of  medullary  edema  that  an  operation  may  afford  in  a 
small  percentage  of  them  a  definite  chance  of  recovery. 

Owing  to  the  compensatory  lessening  of  the  increased  intracranial  pres- 
sure in  these  newborn  babies  by  means  of  a  separation  of  the  lines  of  suture 
of  the  skull  and  the  elasticity  of  the  dura  itself  and  the  bulging  fontanelles, 
the  intracranial  pressure  as  registered  by  the  ophthalmoscope  and  the  spinal 
mercurial  manometer  at  lumbar  puncture  is  always  less  than  occurs  in  simi- 
lar cases  occurring  in  older  children  and  in  adults,  in  whom  the  lines  of 
suture  are  united,  the  fontanelles  closed  and  the  dura  inelastic.  It  is  for  this 
reason  that  the  pressure  of  the  cerebrospinal  fluid  in  this  patient  did  not 
register  higher  than  approximately  14  mm.  and  the  ophthalmoscope  disclosed 
only  an  edematous  blurring  of  the  nasal  halves  and  temporal  margins  of  the 
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Qptie  disks,  but  no  measurable  sweHiug  to  tJie  extent  of  a  papilledema— lei 
alone  the  more  advanced  degree  of  ''choked  disks'' — this  latter  conditian 
being  a  most  rare  observation  in  patients  having^  brain  injuries  and  due 
to  the  fact  that  these  patients  usually  die  from  the  high  intracranial  pressure 
before  the  condition  of  ** choked  disks''  can  be  produced,  unless  the  increas- 
ing  intracranial  pressure  is  a  slow  and  f^radual  one,  as  may  result  from 
hemorrhage  of  the  middle  meningeal  artery  and  causing  a  hu^e  extradural 
clot  to  be  formed;  in  this  manner  the  increasing  intracranial  pressure  would 
be  similar  to  that  caused  by  tumor  formation,  only  much  more  rapid  when 
due  to  hemorrhage.  If  the  ventricles,  however,  should  be  blocked  and  a 
mild  internal  hydrocephalus  be  produced,  then  the  condition  of  *' choked 
disks''  is  very  easily  and  \'cry  early  produced;  fortunately,  this  ventricular 
blockage  in  traumatic  cases  is  rare. 

It  would  have  been  better  surgical  judgment  if  the  first  decompression 
had  been  perfonned  upon  the  right  side  of  the  head  rather  than  upon  the 
left  side,  and  the  clinical  signs  of  paralysis  of  the  left  side  of  the  body 
and  the  larger  right  pupil  indicated  that  the  pre&^ure  over  the  right  cerebral 
cortex  was  greater  than  over  the  left  ecrcbral  cortex;  that  is,  the  greater 
pressure  over  the  right  ecrcbral  cortex  was  producing  the  paralytic  dilata- 
tion of  the  ipsolateral  right  pupil  and  the  paralysis  of  the  left  side  of  the 
body,  whereas  the  less  ]>ressuro  of  the  left  cerebral  cortex  was  causing  an 
irritative  constriction  of  the  ipsolateral  left  pupil  and  the  irritative  con- 
vulsive seizures  of  the  Jacksouian  type  of  the  right  side  of  the  body.  If 
the  right  subtemporal  decompression  had  been  performed  first  and  the  supra- 
cortical  clot  evacuate<l,  it  would  then  have  been  possible  to  have  performed 
the  left  deeompressiou  without  the  operative  damage  of  rupture  of  tlie 
uuderh'ing  cortex  due  to  the  extreme  intradural  pressure. 

Cask  lfi4.' — Acute  severe  brain  injury  in  a  newborn  baby  associated 
with  an  increased  intracranial  pressure  due  to  subdural,  supracortical  and 
subtentorial  hcnuirrluigcs  and  cerebral  edema.  Bilateral  decompression  and 
drainage.    Death.    AutO]}sy. 

No.  1048. — ^Ninomiya.    Six  hours.    YeHow.    Japanese.    U.S. 

Admitted  (bora  December  4.  1918,  12  noon),  Audubon  Hospital.  Re- 
ferred by  Doctor  E.  A.  Drunnnoud. 

Operations  :  1st.  December  r>,  1918  ( 10  f\M. ) — 34  hours  aft^r  birth.  Right 
subtemporal  decompression  and  drninage.  2nd,  December  fi,  1918  (11  a.mj 
—13  houi><  after  first  operation.  Left  subtemporal  decompression 
and   draiuage. 

Died  December  9,  1918^05  hours  after  second  operation. 

Fnmihf  hisior}/  negntive, 

Per-wital  Ilistortf. — Patient  is  first  child,  fulUterm  baby,  difficult  labor 
but  no  instruments  used:  mother  was  given  pituitrin,  causing  a  precipitant 
labor;  difficulty  iu  resuscitating  child,  otherwise  no  abnormalities  noticed. 
Four  hours  after  birth,  slight  twi tellings  of  the  left  side  of  the  face  began 
and  these  gradually  extenrled  to  include  the  left  arm  and  the  left  leg; 
no  definite  weakness  of  the  left  side  of  the  body  okser\Td  at  this  tima 

Examwation  \\\  consultation  with  Doctor  Drummond,  December  4,  1918, 
6  P.M.  (6  hours  after  birth )  .^Temperature,  101,4°;  pulse,  140;  respira- 
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tion,  38.  Fairly  well-developed  and  nourished  Japanese  baby  girl.  Dur- 
ing the  examination,  a  convulsive  seizure  occurred  in  that  muscular  twitch- 
ings  of  the  left  side  of  face  began,  then  the  left  arm  and  the  left  leg 
jerked  spasmodically  and  finally  the  entire  right  side  of  the  body  twitched — 
the  whole  attack  not  lasting  more  than  one  minute.  A  large  fluctuat- 
ing hematoma  of  2  inches  in  diameter  and  very  tense,  extended  over  the 
right  parieto-occipital  area;  other^ase  no  external  evidence  of  head  in- 
jury. Anterior  fontanelle  slightly  bulging  and  tense.  Both  legs  slightly 
stiff,  but  no  weakness  of  the»  arms  and  legs  ascertained.  Pupils  equal  and 
react  to  light  normally.  Reflexes — patellar  exaggerated,  left  possibly 
greater  than  right ;  no  ankle  clonus  but  suggestive  double  Babinski ;  abdom- 
inal reflexes  absent.  Fundi — retinal  veins  enlarged;  nasal  half  of  right 
optic  disk  and  nasal  margin  of  left  optic  disk  blurred  by  edema.  Lumbar 
puncture — blood-tinged  cerebrospinal  fluid  under  slightly  increased  pres- 
sure (9  mm.). 

Treatment. — In  the  hope  that  the  slightly  increased  intracranial  pressure 
due  to  subdural  hemorrhage  and  cerebral  edema  could  be  **  taken  care  of 
by  the  natural  means  of  absorption  and  also,  if  the  dura  were  torn,  by  the 
hemorrhage  and  cerebrospinal  fluid  escaping  through  the  vault  to  form 
the  hematoma  of  the  right  parieto-occipital  area,  it  was  considered  better 
judgment  to  treat  the  child  expectantly  in  the  hope  that  the  convulsive 
twitches  would  quickly  cease  and  the  increased  intracranial  pressure  be 
lowered.  (It  would  have  been  better  surgical  judgment  to  have  perfonned 
either  repeated  lumbar  punctures  and  spinal  drainap:e  or  the  operation  of 
subtemporal  decompression  and  drainage  at  this  time.) 

Examinatian  (December  5,  1918  (9  p.m.) — 33  hours  after  birth). — 
Temperature,  102°;  pulse,  148;  respiration,  42.  Child  is  in  a  weaker 
condition  than  at  preceding  examination  due  to  inability  to  take  and 
retain  its  feedings.  Convulsive  twitches  have  continued — occurring  at 
least  once  an  hour  and  always  beginning  on  the  left  side  of  face,  particularly 
the  orbicularis  muscles  of  the  left  eye  which  contract  spasmodically,  then  the 
tvvdtching  of  the  left  side  of  the  mouth  begins,  extending  to  the  left  arm  and 
the  left  leg,  to  be  followed  by  slight  contractions  of  the  right  side  of  the 
body;  during  the  latter  part  of  these  convulsive  twatchings,  the  child  fre- 
quently vomits.  Definite  weakness  apparently  of  the  left  arm  and  left  leg, 
and  the  left  side  of  the  face  is  less  active.  Pupils — right  slightly  larger  than 
left  but  reaction  to  light  is  normal.  Reflexes — patellar  exaggerated,  left 
more  than  right ;  no  ankle  clonus  but  double  Babinski ;  abdominal  reflexes 
absent.  Fundi — retinal  veins  full ;  nasal  half  and  temporal  margin  of  right 
optic  disk  and  temporal  half  of  left  optic  disk  obscured  by  edema ;  no  meas- 
urable swelling  of  beginning  papilledema  of  the  right  optic  disk  could  be 
registered.  Lumbar  puncture — bloody  cerebrospinal  fluid  under  increased 
pressure  (10  mm.).  Anterior  fontanelle  tense  and  bulges  slightly.  The 
hematoma  over  the  right  parieto-occipital  area  remains  the  same  size,  but  it 
is  very  tense. 

Treatment. — The  signs  of  an  increasing  intracranial  pressure  associated 
with  a  gradually  progressive  weakness  of  the  child  owing  to  its  lack  of 
nourishment  made  imperative  an  immediate  mechanical  relief  oi  \X^  \s^- 
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creased  intracranial  pressure  by  means  of  a  subtemporal  decompression  and 
drainage  ajs  the  only  hope  of  the  child  to  recover  life  and  then  to  approximate 
a  normal  child. 

First  Operation  (34  hours  after  birth ).'^Right  subtemporal  deeompres- 
sion  and  drainage  (primary  anesthesia  only  being  used) :  usual  vertical 
incision,  bone  removed,  and  no  complications;  the  Doyen  perforator  and 
burr  were  not  used  as  the  sqnamo-parietal  suture  could  be  incised  by  the 
scalpel  and  the  rongeurs  easily  inserted  beneath  the  bone  edge— thus  facili- 
tating  the  removal  of  bone.  Upon  incising  the  dura  whieh  was  very  tense, 
bloody  cerebrospinal  fluid  spurted  to  a  height  of  1  inch;  upon  enlarging? 
this  dural  opening,  the  terme  underlying  cortex,  protruded  and  ruptured  for 
a  distance  of  1  em.,  owing  to  the  high  cerebral  tension.  The  cortex  con* 
tained  so  many  punctate  hemorrhages  that  it  had  the  appearance  almost  of 
liver  tissue.  Much  subdural  and  subarachnoid  hemorrhage  escaped,  permit- 
ting the  cortex  to  pulsate  feebly.  The  inner  surface  of  the  dura  was  lined  by 
a  layer  of  clotted  blood.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration,  28  minutes. 

Post-operative  Notes.— €M\d  did  not  have  a  convulsive  twitch  until 
9  hours  after  this  operation,  when  they  began  this  time  on  the  right  side 
of  the  face,  partieularly  in  the  right  orbicularis  muscles,  and  then  extended 
into  the  j-ight  arm  and  the  right  leg,  but  no  twitchings  of  the  left  side  of  the 
body  at  all.  Profuse  discbarge  of  bloody  cerebrospinal  fluid  into  the  dress- 
ings of  the  right  subtemporal  decompression  and  drainage;  the  decompres- 
sion area.  howe%-er,  remained  tense  and  bulging  and  no  pulsation  was  visible. 
At  an  examination  eleven  hours  after  operation,  the  left  pupil  was  slightly 
larger  than  the  right  and  the  right  reflexes  were  now  more  active  than  the 
left ;  the  fundi,  however,  disclosed  the  nasal  halves  of  both  optic  disks  as  being 
l>lurred  by  edema.  Tlie  anterior  foutauelle  was  again  tense  and  bulging. 
It  was  therefore  consklered  advisable  to  perform  a  left  subtemporal  decom- 
pression and  draiiuige  to  lessen  this  increasing  intracranial  pressure,  par- 
ticularly over  the  left  hemisphere;  the  child  had  become  definitely  weaker 
during  the  last  12  hours. 

Seeond  Operation  (13  bours^  after  first  operation). — ^Left  subtemporal 
decompression  and  drainage  i  usual  incision,  bone  removed,  and  no  com- 
plications: the  squamo-parietal  suture  was  again  separated  by  the  scalpel 
and  the  rongeurs  easily  inserted  for  the  removal  of  the  bone.  Dura  rather 
tense  and  bluish  i  upon  incising  it,  blnod-tinged  cerebrospinal  fluid  welled 
out,  exposing  a  tense  cortex  over  whieh  there  was  a  thin  film  of  subarachnoid 
hem(»rrhage.  The  cortex  tended  to  protrude  but  did  not  rupture.  The 
arachnoid  was  iucisi'd,  allowing  dark  free  blood  to  escape.  No  cortical  lacera- 
tions or  hcuinrrhage  visible.  The  under  surface  of  the  dura  was  covered 
by  a  layer  of  blood — similar  to  the  rondition  of  pachymeningitis  hemor- 
rhagica interna.  Usual  closure  with  2  drains  of  rubber  tissue  inserted. 
Duration,  26  minutes. 

Post -operative  A'ofr.^.— Owing  to  the  child  refusing  to  take  its  nourish- 
ment, it  became  progressively  weaker;  an  intravenous  saline  was  given  and 
repeated  nutrient  rectal  enemata,  but  the  general  condition  of  the  child  did 
not  improve;  it  made  no  effort  to  swallow.    The  blood-pressure  gradually 
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descended  to  100  and  below^  and  the  child  finally  died,  apparently  of 
general  exhaustion,  65  hours  after  operation. 

Autopsy. — ^No  fracture  of  the  skull  ascertained.  Small  t«ar  through  the 
right  parieto-oceipital  line  of  suture  underlying  the  hematoma,  which  had 
formed  by  the  tearing  of  a  vessel  running  from  the  bone  t^  the  underlying 
sinus;  the  dura  itself  had  not  been  ruptured.  Over  both  cerebral  hemi- 
spheres was  a  thin  film  of  subdural  and  subarachnoid  hemorrhage^that  is^ 
a  supracortieal  hemorrhage;  a  layer  of  clotted  blood  was  adherent  to  the 
under  surface  of  the  dura.  With  the  exception  of  the  operative  laceration  of 
the  cortex  underlying  the  right  subtemporal  decompression,  there  were  no- 
lacerations  or  extensive  cortical  hemorrhages  ascertained.  Beneath  the  ten- 
torium, there  was  a  large  amount  of  subdural  hemorrhage  and  cerebrospinal 
fluid  ;  cerebelhun  and  medulla  were  themselves  of  norma!  appearance.  Ven- 
tricles negative. 

Remarks. — The  progress  of  this  patient  was  a  most  interesting  one ;  natur- 
ally the  operation  of  decompression  and  drainage  should  have  been  performed 
inmiediately  after  the  onset  of  the  eonvnlsions  follow^ing  the  first  exam- 
ination, 6  hours  after  birth;  it  was  hoped  that  the  hematoma  was  connected 
with  the  intracranial  cavity  and  in  this  manner  tbe  intracranial  hemorrhage 
and  edema  could  be  sufficiently  drained  together  with  the  natural  means  of 
absorption,  so  that  a  cranial  operation  would  be  avoided.  In  this  manner,  the 
ideal"  period  for  the  operation  was  allowed  to  pass,  the  child  becoming 
weaker  and  weaker  from  lack  of  nourishment  and  together  with  the  severe 
cerebral  and  snbtentorial  hemorrhage,  an  early  death  oceurred.  Owing  to 
the  extensive  multiple  li^morrhafres  throughout  the  cortex,  it  is  doubtful 
whether  this  child  could  have  become  normal,  and  yet  this  same  acute 
condition  has  been  frequently'  observed  in  adults  following  cranial  injuries 
and  many  of  them  returned  to  their  former  normality ;  in  children,  it  would 
seem  that  they  would  have  a  still  greater  chance  of  approximating  normality 
than  adults  following  brain  injuries,  as  the  nerve  cells  in  babies  are  less 
highly  developed  than  they  are  in  later  life. 

The  bilateral  spasticity,  and  partieularly  of  the  legs,  is  always  a  bad 
prognostic  sign  in  these  acute  cases  of  brain  injuries,  not  only  in  babies  and 
children,  but  also  in  adults  j  post-uujrtem  examinations  of  these  patients 
usually  reveal  lesions  at  the  base  of  the  sknll,  and  partielularly  of  the  sub- 
ten  torial  region — most  probably  due  to  a  comi>ression  of  the  pyramidal 
tracts  themselves  and  thus  the  great  danger  of  an  associated  medullary 
compression  and  its  result iug  medullary  edema.  Few  of  these  patients 
having  bilateral  spasticity  within  12  hours  after  the  brain  injury  recover 
unless  the  iruTeaspd  intracranial  pressure  is  early  relieved. 

The  double  Babiuski  as  elicited  in  this  patient  is  naturally  of  little  or 
no  significance,  as  this  reflex  is  considered  normal  for  babies;  when  asso- 
ciated, as  it  was  in  this  chiUh  with  exaggerated  patellar  reflexes  and  espe- 
cially une(]nal  ones,  then  their  presence  nuiy  Ije  considered  confirmatory. 

It  was  interesting  to  rtbserve  the  increasing  intracranial  pressure  as 
registered  by  the  s]iinal  mercurial  manometer;  6  hrun^s  after  birth,  the  pres- 
sure  of  the  cerebrospinal  fluid  at  lumbar  puncture  was  9  mm.,  whereas  at 
the  next  test,  27  bcnirs  later,  the  pressure  was  registered  by  the  spinal  mer- 
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ciiiual  manometer  as  10  mm.  The  normal  pressure  for  newborn  babies  is 
4  to  7  mm.  and  thus  we  could  state  with  accuracy  that  the  iotracnmial 
pressure  was  definitely  increased.  Naturally;  there  were  the  other  signs 
of  an  increasing  intracranial  pressure,  as  revealed  in  the  ophthalnioscopk 
examinations  of  the  fundi,  the  bulging  and  tenseness  of  the  fontanelles, 
together  with  the  signs  of  cortical  irritatioii  as  disclosed  by  the  convul- 
sive twitchings. 

The  beneficial  effect  of  the  right  subtemporal  decompression  and  drainage 
w^as  shown  in  many  w^ays;  the  convulsive  seizures  ceased  for  a  peritjd  of 
9  hours  following  the  operation,  and  when  they  did  begin  they  i^vere  limited 
to  the  right  side  of  the  body— that  is,  to  the  side  of  the  body  controlled  by 
the  left  hemisphere,  which  had  not  been  satisfactorily  decompressed  and 
its  cortical  irritation  lessened;  similarly,  the  right  pnpil  v/hich  had  been 
dilated,  due  to  the  paralytic  effect  of  greater  compression  over  the  i]>solateral 
cerebral  cortex,  now  became  of  normal  size  following  the  operation,  and  the 
left  pupil  gradually  enlarged  as  ascertained  at  the  next  examination,  11 
hours  after  the  operation,  indicating  that  the  left  cerebral  cortex  was  now 
being  compressed  more  than  the  right ;  the  improvement  of  the  reflexes  and 
the  change  in  their  inequality  to  the  opposite  side  of  the  body,  together 
with  the  disappearance  of  the  weakness  of  the  left  side  of  the  body,  is 
very  impressive. 

Only  the  slightest  amount  of  ether  was  administered— in  fact,  only  a 
** whiff*'  of  it  w^as  given  while  the  scalp  w^as  incised,  and  then  when  the  dura 
was  opened  so  that  the  child  would  not  struggle  and  cause  an  increase  of  the 
cerebral  tension.  It  is  surprising  how  little  anesthesia  is  required  for  cranial 
operations  in  babies  under  il  mouths  of  age;  besides,  it  is  a  dangerous  factor 
and  should  be  avoided  as  much  as  possible. 

The  layer  of  free  blood  adherent  to  the  inner  surface  of  the  dura  over- 
lying both  cerebral  hemispheres  shows  the  first  stage  of  the  organization 
of  this  supracnrtieal  blood-clot  which  becomes  firmly  adherent  to  the  dura 
and  giving  the  dura  later  a  tbickened.  fibrous,  whitish  appearance — becoming 
a  firm  inelastic  membrane  which  does  not  expand  and  thus  diminishes  the 
lessening  of  the  intracranial  pressure  which  would  otherwise  be  afforded  by 
the  fontanclles:  these  latter  cannot  bulge  and  protrude  owing  to  this  fibrous 
thickening  of  the  dura  and  thus  the  increased  intracranial  pressure  is  not 
lessened  markedly,  so  that  the  development  of  spastic  paralj'^is  and  mental 
impairment  is  later  possible  in  these  patients  following  a  supracortical 
hemorrhage  at  the  time  of  birth,  unless  early  relieved  mechanically  by  means 
of  a  subtemporal  decompression  and  drainage  as  was  attempted  in  this 
patient;  in  this  case,  however,  the  intracranial  damage  was  so  great,  par- 
ticularly the  snbtentoria]  compression  and  also  the  extreme  general  weak- 
ness  of  the  child  due  to  insufficient  nourishment,  that  a  recovery  of  life 
it.self  coidd  not  be  nbtainecl ;  it  is  unfortunate,  however,  that  an  earlier  opera- 
tive attempt  to  lessen  the  increased  intracranial  pressure  w^as  not  made, 
as  the  child  might  then  have  been  enabled  to  sw^allow  and  to  retain 
its  nourishment. 

B.  Acute  Brain  Injuries  in  Children.^ — In  children  under  twelve  years  of 
age»  cranial  injuries  may  be  of  comparatively  trivial  character,  and  yet  the 


IN  NEWBORN  BABIES  AND  CHILDREN  539 

most  serious  intracranial  lesions  often  result — ^with  and  without  a  fracture 
of  the  skull.  In  these  patients,  however,  a  fracture  of  the  vault  and  even 
of  the  base  occurs  much  more  easily  than  in  adults,  and  the  relative  unim- 
portance of  the  fracture  of  the  skull  in  brain  injuries  is  not  illustrated 
better  than  in  a  study  of  these  patients. 

Not  only  do  children  withstand  better  the  immediate  effects  of  the  cranial 
injury  and  especially  the  severity  of  the  initial  shock  in  that  their  reaction 
is  a  more  vigorous  one  and  thus  assuring  a  higher  percentage  of  immediate 
recovery  of  life,  but  it  seems  that  the  cardiac  and  respiratory  centres  in 
the  medulla  are  more  resistant  and  their  circulatory  mechanism  more 
adaptable  to  sudden  increases  of  the  intracranial  pressure;  it  is  for  this 
latter  reason  that  the  expectant  palliative  treatment  can  be  used  success- 
fully in  a  larger  percentage  of  children  having  brain  injuries  both  as  to 
the  immediate  recovery  of  life  and  to  the  future  normality  than  is  possible 
in  adults  in  w^hom  not  only  is  the  initial  shock  a  most  serious  factor,  but 
the  sudden  increase  of  the  intracranial  pressure  is  an  only  too  frequent 
cause  for  early  medullary  complications  of  compresson,  and  even  medullary 
edema  itself.  In  this  series  of  brain  injuries  in  children  under  12  3'oars  of 
age,  the  expectant  palliative  method  of  treatment  is  alone  sufficient  and 
eminently  satisfactory  in  over  three-fourths  of  these  patients,  whereas  the 
operative  treatment  to  lower  a  high  intracranial  pressure — whether  due  to 
hemorrhage  or  excess  of  cerebrospinal  fluid — by  means  of  a  subtemporal 
decompression  and  drainage,  is  only  indicated  in  about  one-fourth  of  the 
total  number  of  these  patients;  naturally,  and  it  has  been  repeated  a 
number  of  times  in  this  book,  all  depressed  fractures  of  the  vault  should 
be  elevated  (and  this  is  more  frequently  possible  than  in  adults)  or  removed 
— for  fear  of  future  complications  and  chiefly  that  of  cortical  irritation  with 
its  resulting  emotional  instability  and  even  epileptiform  seizures. 

Cranial  injuries,  apparently  of  a  very  trivial  character  and  of  such 
slight  importance  at  the  time  of  the  **bump,''  may  cause  an  intracranial 
lesion  of  the  greatest  danger — not  only  to  the  immediate  life  of  the  child, 
but  also  in  its  remote  effects,  later  in  life,  upon  the  normal  development — 
mentally,  emotionally  and  physically.  The  following  case-history  is  instruc- 
tive for  several  reasons: 

On  the  afternoon  of  April  the  10th,  1917,  a  little  girl  of  nine  years  of 
age  was  returning  home  from  school  with  her  governess ;  while  crossing 
a  street  six  blocks  from  her  home,  she  stumbled,  bumping  the  left  side  of 
her  head  against  the  pavement ;  she  jumped  up  without  the  assistance  of  her 
companion,  and  although  the  tears  came  to  her  eyes,  yet  she  did  not  cry; 
she  continued  to  walk  to  her  home,  ate  her  supper  two  hours  later,  and  then 
went  to  bed  at  nine  o'clock.  The  bump  was  such  a  trivial  one  that  neither 
the  child  nor  the  governess  thought  of  mentioning  it  to  the  mother.  At  four 
o'clock  the  next  morning  (twelve  hours  after  the  fall),  the  child  became 
restless  and  then  vomited,  but  did  not  complain  of  its  head  at  that  time ; 
four  hours  later,  just  before  breakfast,  it  again  vomited,  and  now  the  child 
complained  of  a  ** beating"  headache,  especially  over  the  left  side  of  the 
head.    Doctor  W.  B.  Hoag  examined  the  child  two  hours  later  to  find  onlv  a 
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slight  tenderness  aver  the  left  posterior  parietal  area  (the  site  of  the  biiinp), 
and  exaggeration  of  the  deep  reflexes — the  right  being  possibly  greater  than 
the  left;  the  pulse-rate  was  90;  there  waii  no  eechymosis  nor  bleeding  from 
the  ear.  At  a  consultation  three  hours  later,  the  same  signs  were  observed 
and  a  lessened  activity  of  the  right  abdominal  skin  reflexes ;  the  ophthalmo- 
scopic examination  of  the  fundi  was  negative ;  the  child  complained  of  a 
general  headache  and  some  dizziness  upon  raising  the  head;  she  was  active 
mentally — so  much  so  that  she  cried  bitterly  when  we  suggested  her 
removal  to  a  hospital  for  a  four  days*  observation.  She  was  admitted  to 
the  Polyclinic  Hospital  at  four  o'clock  in  the  afternoon  (just  24  hours 
after  the  injury) ;  her  pulse-rate  at  this  time  was  82.    A  Rontgen-ray  pic* 

ture  was  now  taken  by  Doc- 
tor G,  W,  Welton,  revealing 
**an  irregular  line  of  frac- 
ture extending  from  the 
occipital  protuberance  for- 
ward to  the  left  sqnamoiis 
bone,  but  not  do^vn  to  the 
base  of  the  skuH"  (Pig, 
155).  The  measurement  of 
the  pressure  of  the  cerebro- 
spinal fluid  at  lumbar  punc- 
lure  by  means  of  the  spinal 
mercurial  manometer  regis- 
tered 16  mm.  (normal  5-9 
mm.) ;  the  fluid  wiis  clear. 
During  the  nirrbt  the  pulse 
gradually  descended  to  76 
at  midni^rht,  BB  at  four 
o'clock  in  the  morning  and 
at  ten  o'clock  the  pulse-rate 
was  5S ;  the  child  had  l>econie 
alternately  restless  and 
drowsy — would  awaken  with 
a  cry,  and  even  scream  from  thi'  iuteiisity  of  the  headache,  and  then  fiuickly 
lapse  into  a  mikily  stuporous  eoudiijou  from  which  she  could  easily  be 
aroused ;  there  was  now  a  definite  inequality  of  the  exaggreration  of  the  deep 
reflexes— the  ri^^dit  beijii^  markedly  increased  over  the  left  to  the  dejrree  of 
both  a  ri^rht  patellar  and  ritrht  ankle  clonus,  but  no  Babinski  reflex  could 
be  elicited;  the  ri^^it  a1>dorninal  n^flexes  were  now  found  to  be  entirely 
abolished;  the  rifrht-hand  pfras])  was  possibly  weaker  than  the  left,  but 
there  was  no  appan^iit  weakness  of  the  ri^dit  side  of  the  face  or  of 
riprht  lo^r;  an  impairecJ  sensation  could  not  Tjc  elicited.  An  ophthalmosc 
examination  at  this  tinte  revt^aled  a  marked  <lilatation  of  the  retinal  ^ 
and  an  alematons  bliirrinj:  of  tht-  nasal  halvrs  and  temporal  mar^] 
the  optic  disks— possibly  irreater  in  the  left  tliaa  in  the  rifrht  eye;  . 
was,  however,  no  measurable  papilledema.  Speech  was  not  impaire* 
was  there  present  any  astereo^iosis.     No  reduction  of  the  visual 


1 


FiQ.  lo.j. — I.enore,  Ertrusive  fraoturc  uf  the  vault  la  m 
littli*  jBrirl  of  fIfVftj  years  cjf  nun  No  poiriplaiHtM  fnlJowiriii  a 
triviul  "bump"  i»n  the  J  tend  until  eip;hti»eri  htmn  aftcrwiiTtl; 
lIu'UM'^'frr  hetuiuclif,  vomiting  and  defmite  biriis  of  an  mcreoded 
intracranial  prehsure  a»  ahowa  by  the  ophthuhnrjscope  ami  the 
Bpinul  mercurial  ijtanumct«r.  Operatitin  jjerformBd  twenty- 
four  hours  after  injury  rsveated  a  larne  eilmdural  hemorrhage 
m  indifatcfij  in  Fig.  157.  Recm'er>'  excM^llttnt.  Ijtat  exaiiiinar 
tioD,  May  12,  19it^— twenty-five  tnuathe  later — no  complain ta. 
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Fjq.  156. — Leonore.  Shows  the  fioitericir  oAilique  iiiQutioD 
CB-C)  uaedi  at  op*;  rat  ion  upon  thie  patient.  The  slight  bruise 
of  the  "bump"  is  uLweiWi  at  (A), 


could  be  ascertained  and  an  homonjToous  hemianopsia  was  not  present.  In 
order  to  relieve  the  increased  intraeranial  pressure,  whether  due  to  cerebral 
edema  or  to  hemorrhage,  a  rather  posterior  left  subtemporal  decompression 
was  performed  forty- four  hours  after  the  bump  {Fig.  156)  ;  a  small  line  of 
fracture  extended  obliquelj'  downward  through  the  squamous  bone,  but 
did  not  reach  its  base — there- 
fore, no  eeehymosis  about  the 
ear  nor  bleed  in  cf  from  the 
external  auditorj-  canal  ; 
upon  rongreurinp-  away  the 
squamous  bone  lying  teneath 
the  temporal  muscle,  an  ex- 
tradural currant- jelly  clot  of 
the  thickness  of  1-1 1^^  inches 
welled  up  throujsrh  the  bony 
opening  (Fi^,  157) ;  as  much 
as  four  ounces  of  clotted 
hemon'hage  were  removed 
with  a  spoon  spatula,  allow- 
ing the  underlying  com- 
pressed dura  and  brain  to  rise;  the  cavity  ext*^nded  upward  to  the  lonpri- 
tudinal  sinus  and  backward  to  the  tentorium;  a  small  amount  of  cerebral 
tissue  was  found  in  the  upper  portion  of  the  clot,  so  that  the  dura  had 
undoubtedly  been  torn  in  that  area;  the  posterior  branch  of  the  middle 
meningeal  artery  had  also  been  torn — the  usual  source  of  this  type  of 
hemr)rrhage.  As  the  dura 
itself  was  now  no  longer 
untler  tension  and  the  under- 
lying cerebral  convolutions 
could  be  clearly  observed^  it 
w^as  thought  to  be  better 
surgical  judgment  not  to 
open  the  dura  in  this  ease. 
The  temporal  muscle  and 
fascia  were  now  sutured  and 
then  the  scalp^ — two  ndjber 
tissue  drains  having  been 
inseiied  extradurally.  The 
convalescence  was  unevent- 
ful ;  pulse-rate  became  7(5 
upon  the  first  day  post- 
operative and  the  other  signs  noted  above  quickly  faded  away  so  that  the 
child  made  an  excellent  recnvery.  i^he  wjls  dis^'harged  from  the  hospital 
upon  the  tenth  day  post-operative.  Last  examination  (May  12,  1919 — 25 
months  after  in jui"y).— Negative;  no  complaints. 

The  main  points  of  this  ease  have  been  described  in  detail  in  order  to 
illustrate  the  apparent  triviality  of  the  initial  symptoms  and  signs  of  many 
brain  injuries,  with  or  without  a  fracture  of  the  skull.     Similar  cases  of 


Fio-  157. — Lcnoro.  Two  vjnws  of  the  extra  durmi  hemorrhaiue 
exposed  and  removed  at  uppratlon  upon  this  putient.  Xoip 
the  niarke*!  depressjon  of  uncliiTlying  bmin^  and  yet  the  f4it]iral 
ttL|i;nB  w'ere  mfmt  vaRue  within  twenty-faur  hour*  afUT  iraiury; 
appftrenllv  only  a  trivial  "bump"  upon  ih*'  liead.  The  Wmt- 
Kenofcniin  iltuatratea  the  0<r|vbmbility  rif  having  all  htMd  injuries 
— iw  matt<^r  how  IrivjjiJ — e3(XiUjijie*i  by  the  X-ray. 


543       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 


an  aeute  iutracranial  lesion  occur  not  so  infrequently  but  that  we  should 
always  be  rnoyt  careful  in  our  examinatioos  of  patients  having  a  history  of 
a  recent  head  injury  of  even  the  most  trivial  character,  and  especiiilly 
is  this  true  of  children,  who  withstand  the  effects  of  brain  injuries  much 
better  than  adults.  There  are  several  tests  that  should  always  be  employed 
and  repeatedly  performed  if  necessary  upon  these  patients,  not  only  to 
locate  the  site  of  the  brain  injury  but  far  more  important  to  ascertain  the 
presence  or  not  of  an  increased  intracranial  pressure,  whether  that  pressure 
is  due  to  intracranial  hemorrhage  or  to  cerebral  edema-  As  is  well  known, 
the  fracture  in  these  patients  (if  we  exclude  depressed  fractures  of  the  vault 
which  should  always  be  elevated  or  removed)  is  possibly  the  most  unim- 
portant  part  to  be  considered  in  the  treatment,  whereas  the  presence  of  a 
marked  increase  of  the  intracranial  pressure,  with  or  without  fracture  of 
the  skull,  should  immediately  cause  the  patient  t-o  be  withdrawn  from  that 
large  group  of  patients  properly  treated  by  the  expectant  palliative  method, 
and  the  advisability  of  an  early  operative  procedure  to  relieve  the  increased 
intracranial  pressure  should  be  considered. 

A.  Acute  cranial  ittjitries  of  vartjing  degree;  no  increase  of  the  inim- 
v  ra  if  in  I  press  u  re ;  no  opera  t  I'o  it .     Ej'celk  n  t  recoverg. 

Case  135. — Acute  cranial  injury  associated  with  cerebral  concussion  and 
with  mild  shock;  no  signs  of  an  increas*^d  intracranial  pressure.  Expectant 
palliative  treatment.     Excellent  recovery. 

No.  1012.— Robert.   Thirty-three  mouths.    White.   U,  S. 

Admission  August  20,  1918.  Polyclinic  Hospital,  Referred  by  Doctor 
John  A.  Bodine. 

Discharged  August  22,  1918 — 2  days  after  injury. 

Fa  ti t  U g  k  is t o rg  n e gat  i ve . 

Perwnal  hktorg  negative. 

Present  Illness. — While  playing  upon  a  doorstep,  child  fell  headlong 
to  the  brick  pavement,  a  distance  of  5  feet;  loss  of  consciousness  for  10 
minutes;  carried  to  the  hospital  by  a  passerby* 

Ejatfiiiiafion  upon  admission  (20  minutes  after  injury),— Tempera- 
ture, 9S.2^  ;  pulse,  130;  respiration,  28  ;  blood -pressure,  102.  Semiconscious 
but  could  be  aroused,  when  he  would  cry  intermittently  and  then  fall  asleep. 
Contusion  of  scalp  over  the  right  ])arietal  area ;  bimanual  examination  was 
negative.  No  l>leediMg  from  nose,  month  or  ears;  no  orbital  or  mastoid 
eeehymosis.  No  paralyses  elieited.  Pupils  dilated  and  react  sluggishly  to 
light.  Reflexes:  patellar — tlepressed  but  equal ;  tendency  to  a  double  Babin- 
ski;  abdominal  reflexes  absent.  On  account  of  the  se%'erity  of  the  shock,  no 
further  examiniitinn  was  made  at  this  time. 

Treaimnd :  for  sbnck,  especially  external  warmth,  and  the  routine 
expectant  palliative  treatment.  Within  one  hour,  the  general  condition 
had  so  improved  that  a  more  thnrouErh  examination  was  possible. 

Ejfimination  Vl  hours  after  admission). — Temperature,  99,2 '^  j  pulse, 
96;  respiration,  28;  blood-pressnre,  110.  Drowsy  but  can  answer  questions 
perfectly.  Otoscopic  examination  negative.  Pupils  small^  equal  and  react 
normally.  Reflexes — patellar  slightly  exaggerated  but  equal;  no  ankle 
clonus  but  a  bilateral  Rnbinski ;  abdominal  reflexes  depressed  but  equal. 
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Fundi — retinal  veins  slightly  enlarged ;  no  edematous  blurring  of  the  mar- 
gins of  the  optic  disks.  Lumbar  puncture — clear  cerebrospinal  fluid  under 
normal  pressure  (8  mm.).  X-ray  (Doctor  G.  W.  Welton) — ^'negative  for 
fracture  of  the  skulL ' ' 

Treatment, — Expectant  palliative  continued.  Child  improved  so  rapidly 
that  by  the  following  morning  he  was  sitting  up  in  bed  with  no  complaints ; 
slight  tenderness  of  the  bruise  of  the  scalp.  Pupils  negative.  Reflexes 
negative.  Fundi — possibly  a  slight  dilatation  of  the  retinal  veins;  other- 
wise normal. 

Examination  at  discharge  (2  days  after  admission). — Temperature, 
98.6° ;  pulse,  82 ;  respiration,  24 ;  blood-pressure,  112.  No  complaints  and 
appears  normal  in  every  way.  No  paralyses  nor  impairments  of  sensation. 
Pupils  negative.    Reflexes  negative.    Fundi  negative. 

Examination  (November  4,  1918 — 3  months  after  injury). — ^No  com- 
plaints.   Reflexes  negative.    Fundi  negative. 

Last  Examination  (May  16,  1919 — 9  months  after  injury). — No  com- 
plaints; **As  well  as  ever.^'    Reflexes  negative.     Fundi  negative. 

Remarks. — This  remarkable  recuperative  ability  of  children  having 
cranial  injuries  is  very  common  and  especially  between  the  ages  of  2  and  12 
years;  in  adults,  the  initial  shock  alone  is  a  most  serious  complication, 
whereas  in  children  of  this  age  they  may  be  in  an  extreme  condition  of 
shock  immediately  following  the  cranial  injury  and  yet  the  next  day  they 
are  practically  well.  Also  the  ability  of  these  children  to  "take  care  of 
a  moderate  increase  of  the  intracranial  pressure  of  hemorrhage  or  excess 
cerebrospinal  fluid  by  the  natural  means  of  absorption  is  another  factor 
to  be  remembered  in  their  treatment — making  operative  interference  a 
less  frequent  necessity  in  them  than  in  adults  having  a  similar  intra- 
cranial condition. 

External  warmth,  particularly  heated  blankets,  is  of  the  greatest  value 
in  overcoming  the  effects  of  the  shock  in  these  children — possibly  more  so 
than  in  adults.  Rectal  enemata  of  hot  black  coffee  alternating  each  hour 
with  normal  saline  solution  is  also  very  satisfactory,  as  is  the  codeine 
for  restlessness;  as  a  rule,  however,  drugs  are  of  little  value  in  children  in 
this  severe  condition  of  initial  shock — less  so  than  in  adults. 

Case  136. — Acute  cranial  injury  with  cerebral  concussion  and  associated 
with  severe  shock  and  wnth  a  fracture  of  the  vault,  but  no  signs  of  an  in- 
creased intracranial  pressure.    No  operation.    Excellent  recovery. 

No.  252.— Charles.    Six  years.    White.    School.    U.  S. 

Admission  May  30,  1915,  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Wyeth. 

Discharged  June  5,  1915 — 6  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  in  the  street,  child  was  struck  by  an  auto- 
mobile and  rolled  along  the  eement  for  a  distance  of  20  feet;  immediate  loss 
of  consciousness ;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (35  minutes  after  injury). — Tempera- 
ture, 97.8°;  pulse,  136;  respiration,  34;  blood-pressure,  88.     Unconscious; 
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in  severe  shoek  with  extreme  pallor  and  cold ;  chest,  abdomen  and  extremities 
negative.  Multiple  contusions  and  abrasions  about  head  with  a  teme 
hematoma  of  the  size  of  an  egg  over  the  ritrht  forehead.  No  bleeding  from 
nose,  mouth  or  ears ;  eceh^Tnosis  of  right  orbit  hot  not  of  either  mastoid  area. 
Pupils  widely  dilated  and  no  reaction  to  light  observed.  Reflcxei 
all  abolished. 

Treat wf}}f. — No  extensive  examination  made  on  account  of  the  extreme 
condition  of  shoek,  which  was  immediately  combatted  with  heated  blankets 
and  hot  water  bottles;  rectal  enemata  of  hot  black  coffee  (ounces  2)  altemal- 
ing  with  hot  normal  saline  solution  (ounces  2)  ever>'  hour  for  8  hours,  with 
absolute  quiet,  in  a  darkened  room.  After  2  hours,  the  condition  begaa  to 
improve  in  that  the  temperature  became  almost  normal  and  the  pulse  and 

respiration  descended  slight- 
*1  h%  while  the  blood-pregsan* 
increased  to  98;  after  t 
period  of  12  hours  bad 
passed,  his  improved  condi* 
tion  pennitted  the  following 
examination  to  be  made: 

E  J  ami  nation    (12   hou 
after  admission ) . — Tempera- 
tur*-  m,"^-^  pnlse,  102:  r«- 
piration,  28;  blood-pressure, 
108.    Semiconscious;  of  bet- 
tor coh>r  and  body  wanjitl 
External  condition  of  he 
and  scalp  remains  the  sail 
m  at  precedinir  examinatic 
No  paralysis  elicited, 
seopic     examination     n€ 
tive.     Pupils  of  normal 
and  reaction.   Reflexes  pr 
ent    and    equal;    no    anh 
clonus    nor    Babinski;    aV 
dominal  reflexes  slightly  de- 
pressed   hut    ecinal.     Fundi 
negative.    Lumbar  punetnre—clear  cerebrospinal  fluid  under  normal  pres- 
sure  (7  mm.).     X-ray    (Doctor  A.  J.  Quimby)^ — ^**verticid  line  of  frac- 
ture of  the  right  half  of  the  frontal  bone  extending  down  into  orbital 
plate '^  (Fig.  158). 

Treatment. — Expectant  palliative  continued.    The  improvement  in 
general  condition  was  a  rapid  one  after  the  first  12  hours,  so  that  the  patic 
could  he  discharged  on  the  sixth  day  after  the  injury. 

Exantination  at  diseharge  (6  days  after  injury). — Temperature,  98.6 
pulse,  82;  respiration,  24;  blood- pressure,  114,  No  complaints  except  a 
general  soreness  of  the  entire  scalp.  Hematoma  of  right  forehead  is  much 
smaller;  no  definite  areas  of  tenderness.  Pupils  equal  and  react  n 
Reflexes  negative.    Fundi  negative. 


Fio.  158,  ^Vertical  linear  f  met  lire  of  right  half  of  fronta.1 
boaie,  extejadinx  into  right  orbitaJ  plate  in  a  patient  having 
the  ■yinpttiinfl  and  Bigna  of  only  coneuMion.  The  comparative 
ummnortance  of  the  fracture  of  the  «kuU  ia  well  inuBtrat«d. 
Excelleiit  recovery. 
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Examination  (June  4,  1917 — 24  months  after  injury). — ^No  complaints; 
is  considered  ** perfectly  well."    Reflexes  negative.    Fundi  negative. 

Last  Report  (February  26,  1919 — 45  months  after  injury). — ^No  com- 
plaints; **well  and  strong;  gets  along  well  in  school.'' 

Remarks, — This  case  illustrates  the  remarkable  ability  of  children  to  react 
from  the  extreme  condition  of  shock  following  severe  cranial  injuries;  a 
similar  degree  of  initial  shock  in  an  adult  would  probably  have  been  fatal. 
Not  only  can  children,  and  especially  under  12  years  of  age,  withstand  the 
effect  of  extreme  shock  in  these  injuries,  but  they  are  able  to  resist  and 
**take  care  of"  by  absorption  a  high  degree  of  intracranial  pressure  of 
either  hemorrhage  or  excess  cerebrospinal  fluid,  so  that  the  operation  of 
subtemporal  decompression  and  drainage  is  not  so  frequently  indicated  in 
them  as  in  adults  having  a  similar  condition. 

The  most  effective  anti-shock  remedies  are  external  heat  by  means  of 
heated  blankets  being  wrapped  about  the  patient  and  hot  water  bottles 
to  the  extremities  and  body ;  internal  heat  and  stimulation  by  rectal  enemata 
of  hot  black  coffee  and  hot  normal  saline  solution ;  codeine  and  even  small 
doses  of  morphia  if  the  patient  is  restless;  and  absolute  rest  and  quiet. 
The  patient  must  not  be  disturbed  by  prolonged  and  extensive  neurological 
examinations  to  ascertain  any  change  of  the  reflexas,  ophthalmoscopic 
examinations,  and  by  no  means  a  lumbar  puncture  in  this  period  of  severe 
shock ;  a  marked  increase  of  the  intracranial  pressure  cannot  be  present  in 
this  severe  stage  and  no  treatment  other  than  the  expectant  palliative  one 
can  be  administered  during  this  period — no  matter  what  the  examinations 
might  reveal. 

The  relative  unimportance  of  the  fracture  of  the  skull  in  these  patients 
is  well  illustrated  in  this  case-history. 

Case  137. — Acute  cranial  injury  associated  with  a  possible  depressed 
fracture  of  the  vault  of  the  skull.  Exploratory  incision  of  the  scalp — no 
depression  ascertained    Excellent  recovery. 

No.  240.— Annie.    Fifty-four  months. '  White.    U.  S. 

Admission  May  14,  1915,  Polyclinic  Hospital.  Referred  by  Doctor 
C.  S.  Hunt. 

Operation  May  16, 1915 — 2  days  after  injury.  Exploratory  scalp  incision. 

Discharge  May  24,  1915 — 8  days  after  scalp  incision. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  in  the  street,  child  was  knocked  down 
by  an  automobile;  unconscious  for  several  minutes;  mother  brought  child 
to  the  hospital  on  account  of  ''lump  on  head.'' 

Examination  upon  admission  (3  hours  after  injury). — Temperature, 
98.8°;  pulse,  92;  respiration,  28;  blood-pressure,  108.  Perfectly  conscious 
but  irritable ;  vomited  while  being  taken  to  the  ward.  Tense  hematoma — the 
size  of  a  lemon,  over  the  left  half  of  the  frontal  bone;  after  very  careful  pal- 
pation it  was  decided  that  a  depressed  fracture  of  the  underlying  bone  was 
undoubtedly  present ;  apparent  crepitus  was  also  elicited  at  its  posterior 
border.  No  bleeding  from  the  nose,  mouth  or  ears ;  bilateral  orbital  ecchy- 
moses,  but  both  mastoid  areas  were  of  normal  appearance.     Pupils  sIv^Vj^V^ 
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in  severe  slioek  with  extreme  pallor  and  cold ;  chest,  abdomer   \^ 
nenrative.     Multiple  contusions  and  abrasions  about  h. 
hematoma  of  the  size  of  an  egg  over  the  right  forehead     .   /;/ 
nose,  mouth  or  ears ;  ecchymosis  of  right  orbit  but  not.  -     •:     ./ 
Pupils    widely    dilated    and    no    reaction    to    ligr!  j  - 
all  abolished.  /. 

Treatment. — Xo  extensive  examination  made 
condition  of  shock,  which  was  immediately  cor  • . 
and  hot  water  bottles ;  rectal  enemata  of  hot  b' 
injr  with  hot  noniial  saline  solution  (ounces. 
absolute  quiet,  in  a  darkened  room.    Afte* 
imi)r()ve  in  that  the  temperature  became 


pressed 

.degree 

and  the 

d  general 

palliative 

.r  the  tease 

J,  fracture  of 

pietiuv  was 


lie   m  a 


*lory  incision  of  scalp      i 

jn  of  4  cm.  made  over  the 

tated,  revealing  an  irroirular 

v-rlyinir  hone  was  normal  ami «" 

.rosis  was  sutured  with  inti»rrupted 

rubber  tissue  inserted  beneath  scalp. 

A^ture — clear  cerebrospinal  tluid  uiuKt 

v^ntful  recovery:  all  sutures  removed  on  tli'" 

{9.  days  after  scalp  incision). — Ti'mperatnr'\ 

X  26 ;  blurKl-])res.sure,  112.    No  complaints  excf'pt 

iiit-r  hi^malonia.     Scalp  wound  healed  perfectly. 

^^1^  fadinjr  rapidly.    Pupils  e(|ual  and  reaet  noniially 

,j}di  negative. 

I$6, 1917 — 23  months  after  injury'). — Xo  coniplaint"*: 
f  operation'';  irocs  to  kinderpirt«Mi  daily.     K«'fl<;v'* 
, -.J  five. 

fV^niary  28,  191i> — 4.1  months  after  injury!. — X.i  mm- 
,„i*J  in  si^hnol."' 

nju*!  gross  carelessness  that  X-ray  ])ictures  were  not  taken 

-rf^'^^j-jipatirnt  ill  several  planes  if  necessary,  so  that  this  inifor- 
unimi>.)rt«iier  ^fi^ff^"'^  ^^**^'*'  *'^''"  •'^'^^i'^***^ :  althoujrh  the  risk  of  an  exploratory 
Kxt-eiient rtf  ^/^i^  pfBetieally  nil.  yet  wIkmi  it  can  be  avoided  by  careful  r«>n^- 


bone,  eztendie 
the  flynipt<»iit 


l^^^hoiM  (MTtainly  be  at  least  attempted.     In  all  doubtful  ease<. 
!!ff!f  V'^    ^iJ^^'^'***^"^'-^  scalp  incision  is  to  be  performed  as  l)ein«r  mui'h  tlie 
f^'ZiiT^  ^^^'*^^^  I>»M"!uittiiiir  tlie  patient  to  undergo  the  great  risk  nf 


sure   (      ,-rv     ^ 

7 
gen 

C01 


'jwT  ,;ijK"^'**''*^'  '*'^*^  <'^p«'<'ially  ill  children,  such  as  emotional  instability. 
j^^k^^^^^^^^^^"^'  ''^'***^''^  n'tanlatinn.etc. 

^fP^jSS' — Acute  cranial  injury  simulating  a  depressed  fracture  of  il-e 
V^^ploratory  incision  of  the  seal]) :  no  depression  a.scertained.     Excel- 


fi'^verT: 


P 
f 


{"piiinbriM-r... 


Four  years.     "WHiito.     V.  S. 
1!tl:!.     Pdly.-linie  Hospital. 


Referred  by  Doctor 
n,    im.1 — ')()    hours    after    injury.      E.\pl<tratory 
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^    ^3^.  ""ist  15, 1915 — 12  days  after  scalp  incision. 


"^  %»      ^^  -^laying  upon  a  fire-escape,  child  fell  to  the 


^^\S^^     <e^       ^^  '^ ;  loss  of  consciousness  for  several  minutes ; 

*'*V^%f%^'^'t''  ^^  *^^'  ^  neighbor. 

^^^^%  ^  ^^t{  '  minutes  after  injury). — Tempera- 

,-"^^*^^^  ^^'.^(j  '  Jood-pressure,  96.    Conscious  but 

^-^i^^^i.      "^^^^ .     "^  ^^^^^  parietal  area  was  a  boggy, 

i^^J^^^        ''^Ny/^^^.  »id  upon  palpation  a  distinct  vertical 

^^^^^^       '^'^       '  *rkod  tenderness  along  this  area;  at  the 

^'^L"  4^'^      ^'u  i^*tiil  c*rest  the  sensation  of  a  depressed  area 

fetg  •  #^  4^^      *,^^  -Hooding  from  nase,  mouth  or  ears;  no  orbital 

^  ^j*/^%i.  "^^^  'O  paralyses  or  impairments  of  sensation  elicited. 

-i^^^il^     4fc  *  *"^<1  react  to  lijrht  slufrgishly.    Reflexes  all  depressed 

K.^^  ^^  ,iv(».     Fundi  nejrative.     On  account  of  the  severe  con- 

fgj^  o  prolonged  examination  was  made. 

. — Vigorous  shock  measures  instituted.    Within  six  hours,  the 
idition  of  the  patient  had  so  improved  that  he  was  considered 
out  of  immediate  danger. 
xaminailon  (48  hours  after  injury). — Tem])erature,  00.4"*;  pidse,  90; 
.^piration,  28;  blood-pressure,  108.     Conscious  but  rather  drowsy.     The 
hematoma  over  the  right  parietal  area  more  tensi^  but   j)alpation  can  still 
elicit  an  apparent  vertical  fracture  with  depression  of  its  lower  portion; 
acute  local  tenderness  persists.     Hearing  negative;  otoscopic  examination 
negative.    Pupils  ecjual  and  react  normally.     Reflexes — pat<»llar  active  but 
equal:  no  ankle  clonus  nor  Babinski;  abdominal  r(»fl(»xes  present  and  e(|ual. 
Fundi — retinal  veins  slightly  enlarged  :  no  obscuration  of  th<»  details  of  either 
optic  disk.    Lumbar  punctur<» — clear  cerebrospinal  fluid  under  normal  pres- 
sure (approximately  8  mm.).    No  X-ray  picture  requested  in  th(»  belief  that 
the  fracture  and  depres.sion  of  the  vault  did  not  re([uire  confirmation   (a 
mistaken  opinion  and  especially  in  a  hospital  having  all  the  modern  facilities 
for  accurate  work). 

Trc'titmcni. — The  patient  no  longer  being  in  the  condition  of  shock,  an 
exploratory  incision  of  the  scalp  overlying  the  depressed  fracture  of  the 
right  parietal  bone  was  advised,  both  to  elevate  or  remove  the  de])ressed 
bone  and  at  the  same  time  to  drain  the  hematoma,  and  thus  lessen  the  danger 
of  the  hematoma  becoming  infected  with  an  extension  of  the  infective  process 
intracranially  through  the  line  of  fracture. 

Operation  (50  hours  after  injury). — Exploratory  incision  of  scalp 
(primary  anesthesia) :  small  vertical  incision  of  4  cm.  over  the  right  parietal 
crest  and  overlying  the  site  of  the  supposed  depressed  area  of  bone.  Upon 
retracting  the  scalp,  the  pericranium  (fronto-occipital  aponeurosis)  was 
found  to  be  torn  vertically  with  its  edges  turned  upward ;  no  fracture  of  the 
underlying  bone  ascertained  nor  any  depression.  For  fear  that  a  depressed 
fracture  of  the  inner  table  of  the  ])one  might  be  present,  a  small  opening 
was  made  with  the  Doyen  perforator  and  burr  and  enlarged  with  rongeurs 
to  a  diameter  of  2  em. ;  no  fracture  or  depression  of  the  inner  twl\W  ^^\^^w5i^^N^(k 
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enlarged  but  equal  and  of  normal  reaction  to  light.  Reflexes :  all  depresBed 
but  equal ;  no  Babinski.  Fundi  negative.  On.  account  of  the  mild  degree 
of  shock,  it  was  decided  to  postpone  more  careful  examinations  and  the 
elevation  or  removal  of  the  depressed  area  of.  the  vault  until  the  general 
condition  of  the  patient  was  better. 

Treatment, — Routine  shock  measures  and  the  expectant  palliative 
method.  Within  12  hours,  child  seemed  almost  well  except  for  the  tense 
swelling  over  the  left  half  of  the  frontal  bone ;  as  a  depressed  fracture  of 
the  underlying  bone  had  appeared  so  evident,  no  X-ray  picture  was 
requested — a  careless  mistake  and  an  inexcusable  one  in  a  hosiHtal 
equipped  properly. 

Operation  (2  days  after  admission). — Exploratory  incision  of  scalp 
(primary  ether  anesthesia)  :  small  vertical  incision  of  4  cm.  made  over  the 
hematoma;  much  dark  gelatinous  blood  evacuated,  revealing  an  irregular 
tear  of  the  f  roiito-occipital  aponeurosis ;  underlyinsr  bone  was  normal  and  ho 
fracture  of  the  vault  ascertained.  Aponeurasis  was  sutured  with  interrupted 
catgut.  Usual  closure  with  2  drains  of  rubber  tissue  inserted  beneath  scalp. 
Duration,  18  minut<*s.  Lumbar  puncture — clear  cerebrospinal  fluid  under 
normal  pressure  (8  mm.). 

Post-operative  Notes. — Uneventful  recover}' ;  all  sutures  removed  on  the 
fifth  day. 

Examination  at  discharge  (8  days  after  scalp  incision). — Temperature. 
98.6°  ;  pulse,  82 ;  respiration,  26 ;  blood-pressure,  112.  No  complaints  except 
soreness  at  the  site  of  former  hematoma.  Scalp  wound  healed  perfectly. 
Eechymoses  of  both  orbits  fading  rapidly.  Pupils  equal  and  react  normally. 
Reflexes  negative.    Fundi  negative. 

Examination  (April  26, 1917 — 23  months  after  injury). — No  complaints; 
**no  hair  alonpr  place  of  operation";  goes  to  kindergrarten  daily.  Reflexe* 
neprative.    Fundi  negative. 

Last  Report  (February  28,  1919 — 45  months  after  injury). — ^No  com- 
plaints; ** bright  girl  in  school." 

Remarks. — It  was  gross  carelessness  that  X-ray  pictures  were  not  taken 
of  the  skull  of  this  patient  in  several  planes  if  necessary,  so  that  this  unfor- 
tunate mistake  would  have  been  avoided ;  although  the  risk  of  an  exploraton- 
scalp  incision  is  practically  nil,  yet  when  it  can  be  avoided  by  careful  ront- 
genogranis,  it  should  certainly  be  at  least  attempted.  In  all  doubtful  cases. 
however,  an  exploratory  scalp  incision  is  to  be  performed  as  being  much  the 
safer  procedure  than  permitting  the  patient  to  undergo  the  great  risk  of 
future  complications,  and  especially  in  children,  such  as  emotional  instability, 
epileptiform  seizures,  mental  retardation,  etc. 

Case  138. — Acute  cranial  injury  simulating  a  depressed  fracture  of  the 
vault.  Exploratory  incision  of  the  scalp;  no  depression  ascertained.  Excel- 
lent recovery. 

No.  21.— Randolph.     Four  years.     White.     U.  S. 

Admitted  August  1,  1913.  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S.  Bainbridge. 

Operation  August  3,  1913 — 50  hours  after  injury.  Exploratory 
scalp  incision. 
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Discharged  August  15, 1915 — 12  days  after  scalp  incision. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness, — ^While  playing  upon  a  fire-escape,  child  fell  to  the 
ground — a  distance  of  twenty  feet ;  loss  of  consciousness  for  several  minutes ; 
patient  was  carried  to  the  hospital  by  a  neighbor. 

Examination  upon  admission  (15  minutes  after  injury). — Tempera- 
ture, 97.8° ;  pulse,  140;  respiration,  34;  blood-pressure,  96.  Conscious  but 
very  stuporous;  in  severe  shock.  Over  right  parietal  area  was  a  boggy, 
doughy  hematoma  and  ecchymosis,  and  upon  palpation  a  distinct  vertical 
line  of  fracture  was  apparent;  marked  tenderness  along  this  area;  at  the 
lower  portion  over  the  right  parietal  crest  the  sensation  of  a  depressed  area 
of  bone  was  obtained.  No  bleeding  from  nose,  mouth  or  ears;  no  orbital 
or  mastoid  ecch}Tnoses.  No  paralyses  or  impairments  of  sensation  elicited. 
Pupils  equally  enlarged  and  react  to  light  sluggishly.  Reflexes  all  depressed 
but  otherwise  negative.  Fundi  negative.  On  account  of  the  severe  con- 
dition of  shock,  no  prolonged  examination  was  made. 

Treatment. — Vigorous  shock  measures  instituted.  Within  six  hours,  the 
general  condition  of  the  patient  had  so  improved  that  he  w^as  considered 
as  being  out  of  immediate  danger. 

Examination  (48  hours  after  injury). — Temperature,  99.4°;  pulse,  90; 
respiration,  28 ;  blood-pressure,  108.  Conscious  but  rather  drowsy.  The 
hematoma  over  the  right  parietal  area  more  tense  but  palpation  can  still 
elicit  an  apparent  vertical  fracture  with  depression  of  its  lower  portion ; 
acute  local  tenderness  persists.  Hearing  negative ;  otoscopic  examination 
negative.  Pupils  etpial  and  react  normally.  Reflexes — patellar  active  but 
equal ;  no  ankle  clonus  nor  Babinski ;  abdominal  reflexes  present  and  equal. 
Fijndi — retinal  veins  slightly  enlarged  ;  no  obscuration  of  the  details  of  either 
optic  disk.  Lumbar  puncture — clear  cerebrospinal  fluid  under  normal  pres- 
sure (approximately  8  mm.).  No  X-ray  picture  reciuested  in  the  belief  that 
the  fracture  and  depression  of  the  vault  did  not  require  confirmation  (a 
mistaken  opinion  and  especially  in  a  hospital  having  all  the  modern  facilities 
for  accurate  work). 

Treatment. — The  patient  no  longer  being  in  the  condition  of  shock,  an 
exploratory  incision  of  the  scalp  overlying  the  depressed  fracture  of  the 
right  parietal  bone  was  advised,  both  to  elevate  or  remove  the  depressed 
bone  and  at  the  same  time  to  drain  the  hematoma,  and  thus  lessen  the  danger 
of  the  hematoma  becoming  infected  with  an  extension  of  the  infective  process 
intracranially  through  the  line  of  fracture. 

Operation  (50  hours  after  injury). — Exploratory  incision  of  scalp 
(primary  anesthesia)  :  small  vertical  incision  of  4  cm.  over  the  right  parietal 
crest  and  overlying  the  site  of  the  supposed  depressed  area  of  bone.  Upon 
retracting  the  scalp,  the  pericranium  (fronto-occipital  aponeurosis)  was 
found  to  be  torn  vertically  with  its  edges  turned  upward ;  no  fracture  of  the 
nnderlying  bone  ascertained  nor  any  depression.  For  fear  that  a  depressed 
fracture  of  the  inner  ta])le  of  the  bone  might  be  present,  a  small  opening 
was  made  with  the  Doyen  perforator  and  burr  and  enlarged  with  rongeurs 
to  a  diameter  of  2  cm. ;  no  fracture  or  depression  of  the  inner  tablr 
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and  the  imderljing  dura  was  negative.    Usual  closure  with  2  drains  of  rubber 
tissue  iiisert4?d.    Duration,  25  minutes. 

Postoperative  Notes. — ^No  complications,  so  that  the  patient  made  suM 
uneventfxil  recovery.  ■ 

Examination  at  discharge  (12  days  after  operation). — Temperature, 
98.8"^  J  pulse,  86;  respiration,  24;  blood-pressure,  110.  Operative  wound 
healed  per  primam.  Pupils  negative.  Reflexes  negative.  Fundi  negative. 
No  complaints  and  "I  want  to  go  home." 

Exannnation  (September  20,  1915 — 23  months  aft^r  injury). — ^No  com- 
plaints. Slight  pulsation  palpable  at  site  of  removal  of  bone.  Reflexes 
negative.    Fundi  negative. 

Last  Exanunation  (June  12,  1918—70  months  after  injurjO- — No  com- 
plaints* referable  to  the  former  cranial  injnry ;  has  been  going  to  school  daily 
and  his  reports  are  excellent.    Reflexes  negative.    Fundi  negative. 

U€mark&. — ^The  mistake  illustrated  in  this  case-history  is  a  rather  fre- 
quent  one,  unless  X-ray  pictures  are  taken  as  a  roiitine  procedure  of  all 
eranial  injuries;  naturally,  it  would  be  advisable  to  perform  an  exploratory 
operation  as  in  this  patient,  even  in  the  absence  of  a  depressed  fracture 
of  the  vault,  than  to  overlook  a  depressed  area  of  the  vault  and  in  all  doubt- 
ful patients  an  exploratory  incision  should  be  made;  careful  rontgeno* 
grams  should  always  be  taken  when  possible  and  thus  obviate  the  necessity 
of  an  exploratory  sealp  incision  in  tbe  absenee  of  a  bony  depression.  The 
danger  of  future  complications  is  very  great  indeed  if  a  depressed  fracture 
of  the  vault  is  overlocjked  and  not  elevated  or  removed,  and  no  patient 
should  be  permitted  to  run  that  risk  without  every  facility  of  careful  exam* 
ination  and  diagnosis  having  been  utilized. 

Whenever  a  fracture  of  the  vault  underlying  an  extensive^  tense  hema- 
toma is  ascertained,  cither  by  palpation  or  by  rontgenograms,  and  there  is  a 
definite  chant-e  for  the  hematoma  to  become  infected  through  the  overhnng 
bruised  and  eontused  skin,  it  is  always  wiser  to  incise  and  drain  the 
hematoma  through  a  small  opening  and  through  a  normal  portion  of  the 
skin,  and  thus  lessen  the  great  danger  of  an  infective  process  extending 
through  the  line  of  fracture  to  produce  a  purulent  meningitis  with  its  great 
danger  and  many  com  plications. 

Case  139. — Linear  fractures  of  both  tables  of  the  vault  underlying  an 
extensive  hematoma  of  the  scalp;  no  signs  of  an  increased  intracranial  pre«- 
aure.    No  operation  except  drainage  of  hematoma.    Excellent  recovery. 

Nu,  73L— Esther.    Four  years.    White.    U.  S. 

Atiniitted  No%'embcr  24,  1017 — 6  days  after  cranial  injury.  Polyclinic 
Ilnspital.     Referred  by  Doctor  George  W.  Hawley; 

Operation  November  20,  11*17—2  days  after  admission.  Draina^ 
of  hematoma. 

Discharged  November  29, 1917 — 9  days  after  scalp  incision. 

Faiiiily  historij  negative. 

Pe  rsoH  a  I  h  is  t  o  rif  n  ega  t  i  ve . 

Present  lUnesfi. — ^WHiile  at  play,  patient  fell  from  a  small  go-cart,  < 
the  right  side  of  her  head ;  no  loss  of  consciousness  and  no  bleeding 
nose,  mouth  or  ears ;  no  appa  t&  from  the  injury  and  • 
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its  regular  supper.  The  next  morning,  a  large  heraatxjma  of  almost  3  inches 
in  diameter  was  present  over  the  right  parietal  area^the  sit€  of  the  *  'bump"  j 
very  tense  and  did  not  fluctuate.  During  the  next  four  days,  the  child 
seemed  normal  in  every  way,  except  for  a  slight  drowsiness  and  the  complaint 
of  headache.    No  abnormal  neurological  signs  of  an  intracranial  lesion. 

Exanmmimi  upon  admission  (6  days  after  injurj-)- — Temperature, 
SSJ"" ;  pulse,  80;  respiration,  26 ;  blood-pressure,  116.  Conseious  end  appar- 
ently normal  both  mentally  and  physjcally.  Tense  hematoma  over  right 
parietal  area — almost  3  inches  in  diamcten  Careful  bimaiaual  examination 
revealed  no  fracture  of  the  underlying  and  adjacent  hone.  Pupils  equal  and 
react  normally.  Reflexes — patellar  present  and  equal;  no  ankle  clonus  nor 
Babinsiki;  abdominal  reliexes 
present  and  equal.  Fundi 
negative  except  for  slight 
dilatation  of  the  retinal 
veins:  no  edematous  blur- 
ring of  the  optic  disks.  Lum- 
bar puncture — slii^ht  blood- 
tinged  cercl*rospinnl  Hiiid 
under  normal  pi-essure  (7 
mm.).  X-ray  (Doctor  G,  W. 
Welton) — ^'*a  horizontal  lin- 
ear fracture  of  right  parietal 
Iwne  underlying  the  herria- 
toraa  of  scalp'*   (Fig,  151)). 

Treatment, — As  the  he- 
matoma was  frradually  en* 
larging  and  had  become 
much  more  tense  duHn«j  thr 
past  48  hours,  and  espiTinlly 
in  the  presence  of  an  under- 
lying fracture  of  the  vault 
but  \\ith  no  signs  of  an 
increased  intracranial  pres- 
sure, it  was  considered  ad\^^ 

able  to  drain  the  hi^matoma  through  n  small  sealp  incision  and  thereby  afford 
a  safe  means  of  drainaire  for  the  intracnniiiil  hemorrhnjsre  and  excess  cerehrn- 
spinal  fluid,  but  also  to  lessen  the  flangcr  of  the  hematoma  becoming  infected 
and  thus  the  great  risk  of  a  later  punilent  meningitis.  Accordingly,  the 
entire  right  half  of  the  head  was  closf^ly  shaved,  iodine  applied  and  a  small 
scalp  incision  of  one-eighth  of  an  inch  long,  made  at  the  lower  edge  of  the 
hematoma:  much  dark  blood  (cilmoRt  thrive  onnces)  with  cen:'brospinal  fluid 
escaped,  pemiitting  the  swcllinsr  to  subside  entirely:  no  drain  insert-ed 
(for  fear  of  increasing  the  danger  of  infection).  Otherwise,  the  routine 
expectant  palliative  treatment. 

Eimnhmimn  (1  day  after  admission).'— Temperature.  98,6*;  pulse,  82; 
respiration,  24;  blood- pressure,  114.  Mother  stiites  that  the  child  **is  show- 
ing more  interest  in  things";  not  so  drowsy  and  '* wishes  to  ^la^  N4\W\\s?:t 
doll."    Pupils  equal  and  react  normally,    Reftexea  uc^^a.t\N^,    Y^isvi5L\  \w^^- 


Vm.  150. — KTtfnuivp  Rnpar  fmrttif*  of  rijitht  farifml  boup 
ennrealic'l  h\'  an  nvrrtyinu  hrinntitrnn  in  a  pnticnt  who  niarJe 
AQ  cjEpetk'nt  rernvcry  willh  thf^  P]irJ<'''lrtWl  pallintiivr  irraUiH-nt 
ami  ih*^  drairiftRP  of  ihf  hematoma.     Thp  inniortnnre  nf  ront- 

f^cnri^ramit    i\\   ull    patientu    hflving    h^m\    Ln| urivji   is    obvious 
or  fear  uf  kter  coni^pIicattoiiB, 
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live,  aud  tlu*  retinal  veins  are  now  of  normal  size.  Upon  removing  the  head 
bandage,  the  hematoma  had  retilled  but  not  tensely,  and  upon  inserting 
a  probe  into  the  small  sealp  incision,  about  one  ounee  of  dark  syrupy  blood 
and  eerehrospinal  fluid  escaped  so  that  the  swelling?  of  the  hematoma  agaiu 
disappeared.  This  same  treatment  of  drainage  was  nsed  the  following  day 
and  a  smaller  amount  of  dark  blood  and  cerebrospinal  fluid  permitted  to 
escape,  and  upon  the  application  of  a  firm  head  bandage,  it  was  ascertained 
the  next  day  that  the  hematoma  did  not  refill. 

Examination  at  discharge  (5  days  afl^er  admission ).— Tempera tnre, 
98.6'";  pulse,  82;  respiration,  26;  blood-pressure,  116.  No  complaints  and 
apparently  normal  in  every  way.  Site  of  former  hematoma  flat  and  the 
overlying  scalp  is  now  adjacent  to  the  vault ;  small  sealp  incision  has  healed 
per  prunam.    Pupils  negative.    Reflexes  negative.    Fundi  negative. 

Esarninaiion  (May  20,  lf»l8^6  months  after  injury  >,^No  complaints; 
** child  is  as  well  as  ever. ''    Reflexes  negative.    Fundi  negative. 

Lmt  Report  (March  18,  1910 — 16  months  after  injury),— (Letter  from 
mother)  :'* Esther  is  in  the  best  of  health  and  seems  normal  in  every  way." 

h'emarks, —  If  au  X-ray  ]>ietnre  had  not  been  obtained  in  this  patient,  it  is 
probablr  that  the  conditinn  would  have  been  considered  merely  as  a  *'bump'' 
upon  the  head  with  a  result in^^  hematoma  of  large  pei-sistent  character;  it  is 
also  very  probable  that,  if  no  eoniplicationg  of  infection  of  the  hematoma 
occurred,  that  this  ]mticnt  would  have  made  an  excellent  recovery,  even  if 
the  hematoma  had  not  been  drained  Ihrout^b  the  sealp  incision.  However, 
the  danger  of  infection  of  the  hematoma  in  these  patients  is  a  definite  factor 
and  a  distinct  danger,  and  if  it  had  occurred  in  the  presence  of  the  under- 
lying fracture  of  the  vault  and  the  torn  dura  (since  cerebrospinal  fluid 
was  present  in  the  discharge),  the  result  would  nndouhtedly  have  bee:j 
a  fatal  one.  If  the  rontgeuogram  had  not  disclosed  a  fracture  of  the  under- 
lying vault,  then  an  operative  <lrainage  of  the  hematoma^  either  by  means 
of  a  small  scalp  incision  or  aspirating  needle,  would  have  been  optional 
and,  unless  the  hcmatmua  jTersis|(Ml  for  a  number  of  days  and  was  even  en- 
larging on  account  of  the  tensenes.s,  it  is  usually  not  necessary  to  drain  it. 

The  ]ireseiice  of  the  fracture  of  the  vault  in  this  patient,  and  especially 
associated  with  a  tear  of  the  underlying  dura,  made  it  possible  for  the  sub- 
dural hemorrhage  and  the  excess  cerebrospinal  fluid  to  escape  extracranially 
into  the  subcutaneous  tissues  of  the  sealp  and  thus,  even  at  the  risk  of  an 
infection  (and  this  is  a  definite  factor  in  patients  where  the  overlying  sealp  is 
lacerated  and  contused),  this  patient  really  *^ decompressed"  herself  so  that 
an  increased  intracranial  pressure  did  not  appear  to  a  degree  higher  than 
was  exhiluted  by  the  sljfrlit  dilatation  of  the  retinal  veins,  and  the  spinal 
mercurial  manometer  did  not  register  a  pressure  above  the  normal  (and  it 
is  the  most  accurate  test).  If  this  fracture  of  the  vault  w^ith  the  laceration 
of  the  adjacent  dura  had  not  ocenrred,  it  is  very  probable  that  this  amotmt 
of  svd)dural  hemorrhage  and  excess  eerehrospinal  fluid  would  have  produc 
a  marked  itu'rease  of  the  intracranial  pressure,  aud  it  is  possible  that 
operation  of  subtemporal  decompression  and  drainage  would  have  b 
advisaivle,  if  the  expectant  palliative  treatment  was  not  sufficient  to  loi 
this  intracranial  pressure  by  the  natural  means  of  absorption. 


c 

I 


IN  NEWBORN  BABIES  AND  CHILDREN 


SSI 


Case  140.— Acute  mild  brain  injury  assotnated  with  an  extensive  linear 
fracture  of  the  vault ;  no  signs  of  au  increased  intraeranial  pressure.  No 
operation.    Excellent  recovery. 

No.  552. — Constance.    Ten  years.    White.    School.    U.  S. 

Admitted  April  6,  1916.  Polyclinic  Hospital.  Referred  by  Doctor 
J.  H.  Fuchsiu.s,  New  Roehelle. 

Discharged  April  10, 1916 — 4  days  after  injuiy. 

Famili/  hisiortj  negative. 

Fersofffil  history  negative. 

Present  Illness. — While,  erossinj?  the  road,  patient  was  knocked  down  by 
a  taxicab;  uneonscious  for  several  minutes.  Upon  recovery  from  the  severe 
shock,  the  child  was  brought  to  the  hospital  in  an  automobile. 

Ejanihiation  upoTi  adiiiission  (3  hours  after  injury). — Temperature, 
98.8^  ;  pulsi\  92  :  respiration, 
26 ;  blood- pressure,  lUf5.  Con- 
scious ;  in  mild  d  e  ^r  r  e  e  of 
sliock.  Large  boggy  ht^ma- 
1 0  ma  o  ve  r  t  b  e  e  r  1 1  i  r  e  o(  ■  c  i  p  i  t  a  I 
area  of  the  vault,  and  e.spe- 
eially  over  the  left  side;  the 
overlying  scalp  was  not 
b  r  u  i  s  e  d  or  lacct  atcd.  No 
bleeding  from  nose,  mouth  i\v 
ears  j  both  mastoid  areas  ee- 
chymotic  —  left  more  t  b  a  u 
right.  Otoseopie  examination 
negative.  Careful  biinanuid 
examination  negative,  except 
for  tenderness  in  the  left 
mastoid  and  left  half  of  the 
occipital  bone.  Xo  paralysis 
nor  impairment  of  sensation 
elicited.  Pupils  equal  and 
react  normally.  Rellexe^^ — patellar  possibly  depressed  but  equal;  no  nnkle 
clonus  nor  Bal>inski ;  abdominal  reflexes  .slii*rgish  bnt  etpiah  Fundi  nega- 
tive. Lumbar  puncture— clear  eerebrospiual  Huid  under  nornml  pressure 
(8  nun.).  X-ray  (Doctor  W.  H.  Stewart) — '*an  extensive  linear  fracture 
beginning  in  the  posterior  occipital  prominence  at  tbc  inferior  portion  and 
extending  upward  and  forward  across  the  left  h^ndKloidal  suture  aiul  ending 
in  the  posterior  portion  of  the  left  parietal  lK>ue"  (Fig.  160). 

Treatment. — Routine  treatment  for  the  mild  condition  of  shock  asso* 
eated  with  the  usual  expectant  palliative  method  of  treatment.  The  patient 
made  an  excellent  recovery  in  that  6  hours  later,  the  temperature  was  99.2^, 
pulse  82,  respiration  24,  while  the  bh>od -pressure  had  ascended  to  114.  The 
hematoma  over  the  back  of  the  bead  did  not  btK-ome  tense  and  the  overlying 
scalp  remained  in  an  excellent  condition.  No  signs  of  an  increased  intra- 
cranial  pressure  elicit  able. 

ETaminaiion   at   discharge    (4   days   after   admission), — Temperature, 


Fir,.  U\0. — Exlcnsivt"  Hnour  fraiturtf  u(  the  ptjatenor  portinii 
of  left  vaults  in  a  patient  hitnnK  no  wijtnft  of  an  int'reHiieii 
intracranial  prciMiire.  Excellent  ^<^coverJ'  witb  the  eipectunt 
tkolliative  treatment. 
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98.6°  ;  pulse,  80 ;  respiration,  24 ;  blood-pressure,  116.  No  complaints  exc*^pt 
for  soreness  over  the  back  of  the  head,  and  especially  over  the  left  side; 
otherwise  welL  Hearing  normal.  Pupils  negative.  Reflexes  negative. 
Fundi  negative. 

Examumtum  (Sept,  4,  1917 — 17  months  after  injury). — Xo  complaints. 
School  reports  of  teacher  excellent.    Reflexes  negati%'e.    Fundi  negrative. 

Last  Report  (April  24,  1911) — 36  months  after  injury). — Xo  complaints; 
perfectly  well. 

i?f mar Av^,^Al though  the  fracture  of  the  vault  was  situated  in  a  danger- 
ous area,  yet  no  complication  from  the  underlying  sinuses  resulted.  The 
line  of  fracture  undoubtedly  permitted  the  escape  of  intracranial  blood  and 
possibly  cerebrospinal  fluid  to  drain  into  the  tissues  of  the  overlying  scalp 
and  thus  permitting  a  normal  intracranial  pressure  and  insnring^  an  excel- 
lent recovery.  If  the  skin  of  the  adjacent  scalp  had  been  bruised  and  its 
resistance  lowered,  then  the  danger  of  an  infective  process  extending 
to  the  hematoma,  and  even  intracranially,  would  have  been  a  most 
serious  complication. 

It  is  rather  surprising  that  the  line  of  fracture  in  this  patient  did  not 
extend  into  the  left  middle  ear,  since  this  complication  usually  occurs 
when  the  mastoid  portion  of  either  temporal  bime  is  fractured ;  the  otoscopic 
exainiuatif>u  is  cfMicluNive  and  iiot  mcreh"  a  bleeding  from  the  ear,  unless 
mixed  with  cerebrospinal  fluid. 

Case  141. — Acute  brain  injury  associated  with  a  fracture  of  the  vatilt 
and  with  a  suuill  nnionnt  of  subdui-al  hcmorrhiijie;  mild  signs  of  an  increased 
i n t r ac ra n i a i  p r e ssi i n • .    X o  < \\>v ni t i o n .     I'Lx ce H e n t  reeo\'ery . 

No.  1017.— .Alary.     Six  years.     White.     School.    U.'s. 

Acbiiitted  August  30,  11118.  Polyclinic  Hospital,  Referred  by  Doctor 
J.  A.  Botline. 

l>isrlKirired  Seitternber  13,  191S — 14  days  after  injurj^ 

Fa  n  t  tiff  h  t.s  1 1/  r ;/  n  ega  five. 

Pe  rso  n  (J  I  his  t  o  r  y  n  e  gat  I  v  e. 

i*rest  fit  lilnfss, — \Yhilc  playin^^'  upon  a  fire-eKcape,  child  fell  to  the 
ground  below — a  distance  of  2i^  feet;  loss  of  consciousness  for  several  min- 
utes; brought  to  the  hospital  by  the  mother. 

Examination  upon  admission  (2  hours  after  injury). — Temperature, 
97.2°:  pulst\  100;  respii'ntion,  30;  blood- pressure,  106.  Rather  drowsy  and 
in  moderate  shock.  Extensive  hematoma  over  the  left  parietal  area;  the 
overlying  scalp  is  not  damaged.  No  bleeding  from  nose,  mouth  or  ears; 
no  orbital  or  ma-stoid  ecchymoses.  No  paralyses  ascertained.  Pupils — 
sliiirhtly  enlarged  but  equal  and  of  nonnal  i^eaction  to  light.  Reflexes:  all 
depressed  but  cijual ;  no  Babinski,    Fundi  negative. 

Trfr?/mfnf.^\^igorons    shock    measures    instituted — especially    heated 
blankets  and  hot  water  bottles,  rectal  enemata  of  hot  black  coffee  and  warm 
normal  saline  solution.    The  patient  reacted  very  quickly  to  these  measures, 
so  that  the  clinical  picture  *4ianged  rapidly  from  one  of  shock  to  that  o 
a  definite  intracranial  lesion  of  mild  degree. 

Examination  (3  hours  after  admission^ — 5  hours  after  injury). — Ti 
perature,  100.6°;  pulse,  76;  respiration,  26;  blood-pressure,  112.      C 
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is  very  drowsy — cries  upon  being  aroused,  and  then  beeomen  stuporous  almost 
immediately.  Hematoma  over  the  left  parietal  area  is  not  enlarging  or 
becoming  more  tense.  Left  orbital  ecchymosis ;  no  mastoid  discoloration. 
Pupils  equal  and  react  normally.  Reflexes — patellar  exaggerated  but  equal ; 
double  ankle  clonus  and  double  Babinski;  abdominal  reflexes  depressed^ 
left  can  scarcely  be  elicited.  Fundi- — retinal  veins  slightly  enlarged ;  nasal 
margins  of  both  optic  disks  blurred  by  edema.  Lumbar  puiicturc^bloody 
cerebrospinal  fluid  under  a  slightly  increased  pressure  (8  mm,).  X-ray 
(Doctor  G.  W.  Welton) — ** fissured  oblique  linear  fracture  through  the 
upper  portion  of  the  left  frontal  bone  backward  into  the  left  parietal  bone; 
no  depression'*  (Fig.  161). 

Treatment. — Expectant  palliative  treatment  continued,  assisted  by  lum- 
bar puncture  with  drainage  of  15  e.e,  of  the  bloody  cercbrospinai  fluid  upon 
the  following  two  days,  when 
the  pressure  was  only  7  ram. 
The  patient  made  an  excel- 
lent recover^'  in  that  after 
30  hours  the  stupor  dis- 
appeared, normal  conscious- 
ness r  e  t  a  r  n  e  d  ,  and  the 
positive  signs  of  an  intra- 
erania!  lesion  quickly  fadt-d 
away. 

Exam  f  n  at  io  n  at  dis- 
charge (14  days  after  adinis- 
sinn). — ^Teuxperatm't\  08Ji  ; 
pulse,  80;  respiration,  21; 
blood-pressure,  114.  No 
complaints  except  for  a 
gen  e  r  a  1  soreness  of  the 
left  side  of  head ;  scalp 
slightly  l->ogg>^  over  that 
area.  Heariujr  negjitive: 
otoscopic  examiuation  negative.  I'upils  equal  ajid  react  normally.  Reflexes : 
active  but  otherwise  nejrative;  no  ankle  clonus  or  Bahinski;  abdoniinal  re- 
flexes possibly  depressed  but  equal.  Fundi — retinal  veins  slightly  enlarged; 
details  of  both  optic  disks  clear. 

Treatment. — General  hygienic  rules ;  parents  advised  not  to  send  child 
to  school  for  one  year. 

Lmt  Examination  (May  18,  1019 — 9  months  after  injury). — No  com- 
plaints.    Reflexes  negative.     Fundi  ucgative. 

Remarks. — The  rapid  recovery  from  the  initial  shock  by  this  patient  is 
characteristic  of  children,  and  then  the  sigus  of  an  intracranial  lesion 
can  be  easily  and  safely  demonstrated,  but  no  attempt  to  examine  the 
pHtient  carefully  should  he  made  in  the  presence  of  a  severe  degree  of  shock 
which  would  be  prolniit'cd,  if  not  increased. 

Lumbar  puncture  drainage  of  the  free  blood  in  the  cerebrospinal  fluid 
IB  the  absence  of  high  pressure  is  an  excellent  therapeutic  measure ;  also  if 


Fir.,  1(U, — Exteiwivo  hnear  fraii-liire  uf  anterior  jinTtipti  of 
hit  vault,  in  a  patirrtt  bavijifc  a  j*liKbt  iiicrfase  uf  the  Intra- 
craiiittl  prwsisure  dui-  ti>  u  Buhiiuml  henitirrhafie.  Kicelknt 
recovery  vdib  the  cxp^ct&nt  palliative  trejitjriieut. 
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the  pressure  is  ouly  moderately  iiicTeiised — not   over    15   nim.-^then 
method  of  lessening  the  excess  cerebrospmal  tliiid  can  be  used,  espeeiailv  m 
children,  and  thus  the  operation  of  cranial  decompression  and  drainage  be 
avoided;  in  these  selected  patients,  this  method  of  spinal  drainage  mav  be 
considered  a  part  of  the  expectant  palliative  treatment. 

The  presence  of  a  linear  fracture  of  the  vault  underlying  the  hematomm 
would  not  have  been  recognized  had  a  positive  rontgeno^ram  not  been 
obtained,  and  yet  the  treatment  reraainH  the  same — fracture  or  no  fracture 
If  a  depression  bad  been  demonstrated,  naturally  its  elevation  or  removal 
would  have  been  advisable;  also  if  the  overljing  scalp  had  been  badlv 
contused  and  infected,  then  the  aspiration  of  a  tense  hematoma  throui'h  a 
clean  area  of  the  scalp  or  even  a  small  drainage  iiieision  would  have  been 
urged,  in  order  in  lessen  the  great  dantrcr  of  the  hematoma  beeomin*^  infected 
and  thus  the  extension  of  the  infective  process  through  the  linear  fracture 
intraeranially^the  history  of  occasional  cases  of  purulent  meningitis 
following  cranial  injuries. 

Cask  142. — Acute  severe  cranial  injnry  associated  with  a  fracture  of 
the  base  of  the  skull,  but  with  no  increase  of  the  intracranial  pressure.  Na 
operation.    Excellent  recovery. 

No.  S:i — George.    Nine  years.    White.    SehooL    U.  S. 

Admitted  May  14,  1*>14.  Polyclinic  Hospital.  Referred  by  Doctor 
H.  E.  ]}reinuin. 

Discharged  May  18,  1!)I4— 4  days  after  injury. 

Ftnuihf  hisfotnf  negative. 

Person  id  histonf  negative, 

Preaent  Ilhuss. — While  crossing  Broadway,  patient  was  knocked  down 
by  an  automohile;  nnconseious  for  several  minutes;  brought  to  the  hospital 
in  the  amhulance. 

Ejamittation  upon  admission  (40  minutes  after  injury).— ^Tempera- 
ture, ftS"" ;  pulse,  1:^0 ;  respiration,  26  ;  blood-pressnre,  106.  Rather  stuporous 
and  drowsy  hut  upon  being  aroused,  tlie  patient  answers  questions  clearlv; 
f-evere  degree  of  sho<*k;  multiple  contusions  about  the  head,  especialiv 
over  the  right  parietal  area,  which  is  boggy  and  tender.  Profuse  bleeding 
from  nose  and  h^ft  ear;  small  amr^nnt  of  cerebrospinal  fluid  observed  in  the 
aural  tlisebarge;  otoseopic  examination  of  right  ear  discloses  the  right 
t\^n panic  membrane  to  be  bulging  find  bluish.  Double  orbital  and  mastoid 
ecchymoses  (Fitrs.  162  and  16:3).  Pupils — slightly  enlarged  but  e«jual  and 
react  to  light  sluggishly.  Reflexes:  all  depressed  but  otherwise  negative; 
no  Babinski.  Fundi  negative.  For  fear  of  increasing  the  condition  of  shock, 
no  further  examination  was  made  at  this  time. 

Treatment. — Vitrnrous  shot'k  measures  inslituted  and  the  usual  routine 
expectant  palliative  treatment.    Within  6  hours,  the  condition  of  the  patiei 
had  so  improved  that  the  temperature  was  now  99°,  pulse  96,  respiratio 
24  and  the  blood-presvsnre  118 ;  the  bleeding  from  both  the  nose  and  t 
left  ear  had  ceased  i  the  pupils  were  negative,  while  the  reflexes  were  act 
but  otherwise  ne^^ativc;  ophlbalmoseopic  examination  disclosed  a  passi 
enlargement  of  the  retinal  veins,  but  no  obscuration  of  the  details  of  eith 
optic  disk;  a  hmdiar  pnneture  now  performed  permitted  clear  eerebrospii 
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fluid  to  escape  under  normal  pressure  (approxiuiiitetv  B  mm,) ,  X-ray  report 
(Doctor  A.  J.  Quimby) — '*no  fracture  of  the  sknll  observed/' 

Treatment, — The  expect aut  palliative  treatment  was  continued  and  as 
the  patient  did  not  feel  sick  iu  any  way  and  had  no  complaint^i,  he 
insisted  with  the  aid  of  his  parents  upon  being  diseharged— 87  hours  after 
the  injury. 

Exanimaiion  at  discharge  (4  days  after  admission). — Tempj^'ratnre, 
98.8^  ;  pulse,  80;  respiration,  24;  blood-preasure,  118.  No  complaints,  except 
for  slight  dull  headache  and  '*I'm  jiroing^  home  and  away  from  this  joint." 
Both  orbital  and  mastoid  ccchymoscs  less  extensive.  Hearing  of  both  ears 
impaired^eft  more  than  ri]L?ht,  aiui  bone  couduetion  was  greater  than  air 
conduction  in  both  ears;  otoseopic  examination  reveals  a  small  laceration 


Fio.  Ifl2.^ Bilateral  nrbital  Pfchytno^is  with  right  and  left  Bubronjunctival  hemorrhaKes  in  &.  patient 
bairinz  a  froi'ture  of  ifu*  hme  uf  the  akull  but  nu  InoreaAe  of  the  iotraeraniuJ  preMaurv,  Excellent  recovery 
with  the  expectant  rmlliative  treatment. 

of  the  upper  posterior  portion  of  the  left  timpanie  membrane;  right  tym- 
panic membrane  less  bulpring  but  it  is  still  bluish.  Pupils  eijual  and  react 
normally.  Reflexes  active  but  otherwise  ne|,^ative.  Fundi — retinal  veins 
possibly  enlarcred  but  otherwise  ne*j:ative. 

Treatment. — Parents  cautioned  to  keep  the  patient  in  bed  for  at  least 
a  week  and  under  the  routine  expectant  palliative  treatment;  not  to  attempt 
to  cleanse  the  ears  or  the  nose;  li<rht  non-stimulatin^  diet;  daily  catharsis. 
Parents  were  obli{?cd  to  sigrn  the  hospital  blank  **  discharged  at  own  rerpiest/* 

Examination  (September  10,  1917 — 40  months  after  injury). — No  com- 
plaints referable  to  the  former  head  injury;  ' 'stands  well  in  school'";  no 
headache.  Slifrht  impairment  of  hearintr  of  rifrht  ear  but  left  ear  is  normal ; 
otoseopic  examination  discloses  a  normal  left  t\^n panic  membrane  but  a 
slightly  thickened  and  retracted  right  tympanic  membrane ;  bone  eonduc- 
tion  equals  air  conduction  in  right  car.  whereas  air  conduction  is  greater 


LIES      ^H 
es  negative.   I 
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than  bone  conduction  in  left  ear  (the  normal  condition).    Reflexes 
Fundi  negative. 

Last  Examination  (April  16,  1919^73  months  after  injury). — No  com- 
plaints. Father  ijtates  he  is  *'  just  as  well  as  if  the  bump  on  the  head  had  not 
happened;  he  certainly  fooled  the  doctors/'  Hearing  the  same  as  at  pre- 
ceding examination,  the  hearing  of  the  right  ear  being  slightly  less  acute  than 
that  of  the  left  ear.    Reflexes  negative.    Fundi  negative. 

Remarks. — The  comparative  unimportance  of  the  fracture  of  the  skull 
in  these  patients  having  cranial  injuries,  and  even  of  the  base  of  the  sknll, 
is  well  illustrated  by  this  patient;  it  is  undoubtedly  of  rather   frequent 

oernrrence  to  have  a 
fracture  of  the  skull 
present — more  often  of 
the  vault  but  also  of  the 
base,  and  yet  there  are 
no  signs  of  a  definite 
intracranial  lesion  re- 
sulting from  the  crania! 
injury,  and  tht-se  latent 
fractures  of  the  skull  are 
the  main  patholoqrieal 
condition  to  be  ascer- 
tained— usually  by  the 
X-ray  in  fractures  of  the 
vault  or  l»y  the  dischanfe 
uf  cerebrospinal  duid. 
uL*casionaJly  rontgeno- 
i^a-aras,  and  also  by  the 
otoscope  in  fnicturcs  of 
the  base  of  the  skull 
The  dancjer  of  an  infec- 
tive process  extending 
throu*rh  the  line  of  frac- 
ture, and  particnlarly  in 
fractures  of  the  base,  is  a  definite  risk,  and  yet  it  is  a  slight  one,  unless  med- 
dlesome pnicedures  such  as  the  irritration  and  swobhinj?  out  of  the  ears  and 
nose  shouh^  be  attiniptcd  ;  in  frachiivs  of  the  vault,  and  especially  in  com- 
pound fractures  or  in  some  cases  of  tense  heniatomata  with  severe  contusion 
of  the  rtverlyiug  scalp — in  these  patients  a  rigid  asepsis  is  essential  and  the 
drainage  of  the  hematoniata  in  selected  cases. 

The  rapid  recovery  and  the  uneventful  convalescence  of  this  patient  v 
rnle  in  children  rather  than  the  exception,  in  almost  three-fourths  ol 
patients,  and  it  also  occurs  in  adults  in  almost  two-thirds  of  the  patii 
the  recovery  is  not  so  rapid  in  the  latter  patients  but  it  is  usually  an  um 
ful  one.     These  excellent  reeoverit^  are  due  not  to  the  presence  or  al 
of  a  fracture  of  the  skuH,  but  to  the  presence  or  absence  of  a  marked  inc 
of  the  intracranial  pressure  and  whether  the  intracranial  condition  is 


Fi(j.  in3.^ShowinK  right  mastmri  ecchyrutiisiis  lu  a  paueut  huvina 
ft  fraclure  of  ihi/  l>as^  i»f  the  »kull — the  lelt  tyinpanie  membrane 
torn  and  permitting  the  (^tuafKv"!  ferebrofti>jnal  fluiil,  whereas  the 
right  tym|>Hi]it-  rnLMnbrune  rernnine'd  iiitttct  tiut  bluish  and  bulsiiis- 
ExceUent  retovery  with   the  expertsnt  paHiative  treatitieiit. 
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hemorrhage  or  of  edema;  in  either  ease,  if  the  increased  intracranial  pres- 
sure is  a  high  one,  then  it  is  essential  and  safer  to  lessen  it  by  the  operation 
of  decompression  and  drainage,  but  if  the  increased  intracranial  pressure  is 
normal  or  only  slightly  above  normal,  then  the  expectant  palliative  method 
of  treatment  is  entirely  satisfactory;  repeated  lumbar  punctures  and  drain- 
age can  be  used  for  selected  patients  in  whom  the  increased  intracranial 
pressure  is  a  mild  one.  The  presence  or  absence  of  a  fracture  of  the  skull — 
unless  it  is  a  depressed  fracture  of  the  vault — is  of  little  value  and  of  little 
importance  in  the  treatment  of  these  patients. 

Case  143. — ^Acute  severe  cranial  injury  associated  with  multiple  com*- 
pound  linear  fractures  of  the  vault;  streptococcic  infection  of  the  cranial 
wound  with  s>Tnptoms  and  signs  of  meningeal  irritation.  No  operation; 
anti-streptococcic  serum  administered.     Excellent  result. 

No.  73.— Lewis.    Six  years.    White.    School.    U.  S. 

Admitted  May  4,  1914,  Polyclinic  Hospital.  Referred  by  Doctor  John 
A.  Wyeth. 

Discharged  May  14,  1914 — 10  days  after  injury. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  in  the  street,  patient  was  struck  upon  the 
forehead  by  a  broom-handle,  which  had  fallen  from  a  distance  of  4  stories ; 
momentarily  stunned,  but  apparently  no  loss  of  consciousness;  child  was 
able  to  walk  to  the  hospital. 

Examination  upon  admission  (20  minutes  after  injury). — Tempera- 
ture, 98.6®  ;  pulse,  90 ;  respiration,  28 ;  blood-pressure,  106.  Conscious  and 
in  little  or  no  shock;  ** somebody  hit  me  over  the  head.''  Just  within  the 
hairline  of  the  median  portion  of  the  frontal  bone  was  a  lacerated  wound 
of  the  scalp,  one  and  a  half  inches  in  length  and  extending  over  the  longitu- 
dinal sinus ;  after  shaving  the  surrounding  area  and  carefully  cleansing  the 
wound  with  soap  and  water,  gentle  probing  revealed  3  distinct  lines  of 
fracture  extending  from  the  underlying  area  of  bone ;  no  depression  of  the 
bone  ascertained ;  wound  carefully  swabbed  wnth  iodine  solution  and  sterile 
dressing  applied.  No  paralyses  nor  sensory  impairments  ascertained.  No 
bleeding  from  nose,  mouth  or  ears;  no  orbital  nor  mastoid  ecchymoses. 
Hearing  negative ;  otoscopic  examination  negative.  Pupils  equal  and  react 
to  light  normally.  Reflexes  negative.  Fundi  negative.  Lumbar  puncture — 
clear  cerebrospinal  fluid  under  normal  pressure  (approximately  7  mm.). 
X-ray  (Doctor  A.  J.  Quimby) — **  multiple  lines  of  fracture  extend  irregu- 
larly for  several  inches  through  the  frontal  and  parietal  bones''  (Fig.  164). 

Treatment. — The  expectant  palliative  treatment  in  addition  to  the  local 
treatment  of  the  wound  which  was  again  dressed  8  hours  later ;  3  silk  sutures 
inserted  loosely  and  the  2  drains  of  rubber  tissue  replaced.  Patient  showed 
no  ill-effects  of  the  cranial  injury  and  was  apparently  making  an  excellent 
recovery,  when  30  hours  later  the  child  vomited,  had  a  chill,  and  it  was 
ascertained  that  the  temperature  had  quickly  ascended  to  104.6°,  the  pulse 
to  96,  the  respiration  to  30,  and  the  blood-pressure  to  114.  There  was 
definite  rigidity  of  the  neck,  a  positive  Kernig  test,  and  the  child  had  become 
rather  drowsy  and  stuporous:  there  was  no  change  in  the  x^^^^^'^^ \s>q^. 
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the  ophthalmoscope  dlseloscd  slightly  enlarged  retinal  veins,  while  the 
Imnbar  puncture  removed  clear  cerebrospinal  fluid  under  a  slightly  increased 
pressure  (approximately  10  mm,) ;  16  e.c.  were  withdrawn;  the  laboratory 
report  (Doctor  Jeffries) — ^'*14  cells  per  enbie  mm.  but  no  bacteria  found/* 
Treaiinent.—Vpoii  dressing  the  scalp  wound  overlying  the  linear  frac- 
tures of  the  frontal  bone,  several  drops  of  a  thin  seropurulent  secretion  were 
obtained  and  the  report  of  the  culture  was  **pure  streptococci — short- 
ehained/'  Wound  wm  opened  and  cleansed  again  with  iodine,  lightly 
packed  with  sterile  gauze  and  a  wet  bichloride  (1-5000)  dressing  applied;  a 
large  head  dressing  kept  saturated  in  the  bichloride  solution.  Auti-strepto- 
eoccic  serum  was  immediately  administered  in  its  usual  dose  of  10  c,c.  and 
within  one-half  hour,  the  temperature  began  to  drop  and  2  hours  later 
the  temperature  was  102 ',  and  the  following  day  it  was  down  to  normal; 

another  1  u  m  bar  puncture 
was  now  performed  and  clear 
cerebrospinal  fluid  waa 
found  to  be  under  normal 
pressure  (approximately  8 
mm.),  w^hile  the  laboratory 
report  was  only  7  cells  per 
I  ^^^^^^^^^^^^^^^^^Kf  '^^^  rigidity         the 

^k  ^^^^^^^^^^^^^^^^^^m  ^^^^  ^^^  positive  Kt-rnig 

^K'  '^^^^^^^^^^^^^^^^  i^ot   present*    and   the 

^^  ^^^^^^^^^^^Bk  child  became  briirht  mentally 

^K  ^^^^^^^^^^^r^    <i      ^^^^  ^^^  ^^^  complain  even 

V  i^^B^^jA     ^f   headache.      The   general 

^  ^^^^^^1     and   local  condition   of  the 

cfhild  rapidly  improve*!  so 
that  the  convalescence  was 
uneventfub 

Examiimtion  at  discharge 
(10  days  after  injurjO*— 
Temperature,  98.6^ ;  pulse^ 
84;  respiration,  24;  blood- 
presstire,  114.  No  eoitiplaiuts;  sliirht  soreness  and  tenderness  over  the  area 
of  the  former  scalp  wound  which  has  now  healed  perfectly.  Pupils  equal 
and  rciiet  to  light  normal  ly.     Re  Hexes  negative.     Fundi  negative. 

Ej'aminafiofi  (April  20,  1916 — 23  months  after  injury). — No  complaints 
rofei  nble  to  the  former  head  injury ;  is  doing  well  in  school.  Reflexes  nega- 
tive.   Fundi  negative. 

Lrfst  Eejmri  (June  12,  1019 — 61  months  after  injury). — Mother  stat<>« 
that  child  does  not  show  any  ill  effects  of  the  former  injury;  **no  dilfert 
from  ntbi^r  boys," 

/iV//M/r/.«f.— The   danger  nf  a    purulent   meningitis  restdting    frf>n 
scalp  infection  in  this  patient,  and  especially  in  the  presence  of  the  mu. 
fractures  of  the  underlying  bone.  \ras  very  great  indeer! ;  the  sucLe; 
eleansiujr  of  the  wound  itself,  however,  together  with  the  early  administ^ 
of  the  anti-streptococcic  scrum  undoubtedly  aided  the  resistance  of  tl 


Fio.  JfVI- — Extensive  rntiltipl*"  linear  compound  fracturae 
of  rruntul  tmnt  arnt  riulil  purii'l»t  1iMmf%  in  n  patitrit  tievi?I()((iAi! 
fliiEns  iif  irif  niniccal  irrit£ition:  no  itif^rcaiivcl  ititrnrratiial  pTi^^^tjire. 
Excellent  recovery  with  the  expectant  (lallUitivi*  tree  tin  cut. 
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sues  to  the  infection,  so  that  the  signs  of  meningeal  irritation  rapidly  sub- 
sided and  an  excellent  result  was  obtained.  It  is  rather  puzzling  that  a 
persistent  discharge  of  the  purulent  secretion  did  not  result  from  the 
infection  of  the  bone  itself  and  especially  at  the  site  of  the  fractures; 
apparently  the  infection  had  not  become  sufficiently  established  before 
the  iodine  was  applied. 

If  there  had  not  been  a  rapid  subsidence  of  the  s>Tnptoms  and  signs  of 
the  meningeal  irritation,  then  it  would  have  been  advisable  to  have  per- 
formed as  early  as  possible  a  subtemporal  decompression  and  drainage  and 
the  local  operation  of  the  removal  of  the  fractured  area  of  bone  underlying 
the  infected  scalp  wound,  and  in  this  manner  not  only  would  the  local  source 
of  the  infection  be  removed,  but  the  decompression  operation  and  drainage 
would  have  lowered  the  increasing  intracranial  pressure  and  have  thus  per- 
mitted the  brain  and  its  meninges  to  resist  the  infection  much  more  suc- 
cessfully. In  this  patient,  however,  the  temperature  descended  so  quickly 
following  the  opening  and  cleansing  of  the  wound  and  also  the  disappear- 
ance of  the  rigidity  of  the  neck  and  the  positive  Kernig  tests  occurred  so 
quickly,  together  with  a  lowering  of  the  cell  count  of  the  cerebrospinal  fluid, 
that  naturally  no  cranial  operation  was  considered  nccessarj\ 

If  the  cerebrospinal  fluid  at  lumbar  puncture  in  this  patient  had  been 
cloudy  and  yet  no  bacteria  present,  then  the  cranial  operations  would  have 
been  advisable  as  giving  the  patient  a  doflnito  chance  of  recovery,  but  if 
bacteria  had  been  found  in  the  cerebrospinal  fluid,  then  the  condition  would 
not  have  been  a  localized  meningitis  as  in  the  former  case,  but  a  diffuse 
one,  and  therefore  beyond  the  realm  of  surgery  from  the  standpoint  of  an 
operation  being  of  any  real  benefit  to  the  patient. 

If  the  dura  underlying  these  linear  fractures  of  the  frontal  bone  had 
been  torn  in  this  patient,  it  is  very  probable  that  the  infection  of  the  scalp 
would  have  extended  intracranially  and  therefore  a  purulent  meningitis 
w^ould  undoubtedly  have  occurred.  The  importance  of  cleansing  all  scalp 
wounds  carefully,  together  with  a  shaving  of  the  surrounding  scalp,  is 
self-evident;  if  depressed  fractures  of  the  vault  are  excluded,  this  case- 
history'  is  another  illustration  of  the  comparative  unimportance  of  the 
fracture  of  the  skull  in  these  patients  having  cranial  injuries,  as  compared 
with  the  possibility  of  severe  intracranial  lesions.  This  patient  was  able 
to  walk  to  the  hospital  himself  and  yet  there  were  present  3  linear  fractures 
of  the  skull ;  this  is  not  unusual  in  children  and  merely  indicates  the  neces- 
sity of  examining  all  of  these  patients  most  carefully  for  fear  that  the 
cranial  condition  is  a  more  severe  one  than  is  indicated  from  a  superficial 
examination  alone,  and  therefore  the  proper  treatment  can  be  insti- 
tuted early. 

B.  Acnte  hrain  injurir,^  associated  with  a  wild  increase  of  the  intracranial 
pressure.    Repeated  Inmhar  punctures  and  drainage.    Excellent  recovery. 

Case  144. — Acute  severe  brain  injury  associated  with  a  subdural  hemor- 
rhage and  with  a  mild  increase  of  the  intracranial  pressure ;  several  Jack- 
sonian  convulsive  seizures.  Repeated  lumbar  punctures  and  drainage.  Ex- 
cellent recovery. 

No.  84. — James.    Five  years.    Black.    U.  S. 
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""  "^      »t  no  time  did  the  sigias  of  a  high  intracranial  pressure 
^*^igrht  hemiparesis  gradually  disappeared  withiu  a  week  and 
an  uneventful  recovery, 

*  ^*^^i     at    diseharge     (30    days    after    in jurj^)  .—Temperature, 
^4:;  respiration,  2(j  ;  blood-presKnre,  112.   No  complaints  other 

"■'^^  over  the  left  half  of  vault;  patient  says:  '*I  am  all  right.'' 

'  *^.v  left  parietal  area  has  been  absorbed.    No  weakness  of  right 

^eg  can  be  elicited  by  special  testH.     Impairment  of  hearing  of 

^^^^  conduction  is  greater  than  afr  conduction ;  otoscopic  examina- 

^^       ^  small  laceration  in  the  posterior  half  of  the  left  tympanic 

Pupils  equal  and  react  normally.     Reflexes— patellar  active, 

*  ^>*  more  than  left;  no  ankle  clonus  and  uo  Babinski,  but  there 
^^v  flexion  to  be  obtained  on  right  foot;  abdominal  reflexes  both 
^"ight  possibly  less  active  than  left.    Fundi— retinal  Ycins  slightly 

"'details  of  both  optic  disks  clear.     X-ray  report   (Doctor  A.  J. 

**no  fracture  of  the  skull  observed." 

'^^niion    (January  8,   1917 — 2D  months  after  injury). — No  com- 

^3roes  to  school  daily;  is  not  cousidered  a  ^'nervous"  child;  has 

^^  on  v  u  1  s  i  o  n  -si  u  ce  t  li  e  d  ny  f  >  f  t  b  c  i  n  j  u  r  \' .    He  a  r  i  n  g  o  f  1  e  ft  ea  r  n  o  rm  a  1 ; 

^a^camination  negative.     Reflexes  rather  active  but  otherwise  nega- 

^*^cli  negative. 

■^S^annnaifoii  (May  24,  11)19 — 6[}  months  after  iujury).^ — Ko  eom- 
^^ossibl y  more  irritable  than  the  other  children  ;  does  well  in  school. 

^^ossibly  increased  but  otherwise  negative.  Finidi  negative. 
^^rfe^.— It  is  fortunate  that  such  a  good  result  was  obtained  iu  this 
^nd  yet  a  longer  perioti  of  time  must  elapse  before  it  can  be  stated 
^  de^ee  of  certainty  that  a  normal  patient  has  l)een  ohtaincil;  tlu^ 
^^nger  of  ctjfivulsive  sri;^nrcs  later  in  life  and  an  emotional  instaliility, 
1^  ^^d  without  a  mental  retardation,  ninst  always  be  considenMb  Tf  such 
;^--^^^t  should  be  examined  now  in  the  acute  stage  following  the  injury,  I 
^^*^5it  a  h^ft  subtemporal  decompression  aud  drainage  would  ofl'er  the 
-^     "^li  not  only  a  greater  ehance  of  reeovt^ry  of  life  Init  also  of  fntnre  nor- 

*  ^^,  and  it  is  my  opinion  tiiat  even  though  an  ai^pareutly  goixl  result  was 
^_^>^ed  in  this  patient  by  the  expectant  palliative  treatment  and  the  si)inal 
"  ^^a.ge  by  repeated  lumbar  punctures,  yc^t  the  patient  umlerwent  a  much 

^^^r  risk — both  iu  the  immediatf^  results  and  iu  tlu*  remote  effects  of  the 
^^^>j"— than  if  an  early  left  snbtemporal  (lec(irni>ression  aud  clrainage  ha<l 
^^  perforuied  as  soon  as  the  initial  shoek  had  su! Maided — that  is,  iu  this 
^^^^ut  within  B  houn?  after  tlie  injury.  The  Im-alizetl  Jaeksoniau  convnl- 
^^"^  of  the  right  arm  and  nglit  leg  aud  then  the  substH[nent  weakness  of 
*~  I'ight  side  of  the  iKuly  which  persisted  for  several  days  ami  aasociated 
*^Vi  bloody  cerebrospinal  fluid—these  signs  imlicaterl  a  localized  lesion  of 

^  left  cerebral  cortex— most  probably  a  supracortica!  hemorrhage  or  merely 

*  T^ocalized  cortical  edema  btit  of  sufTicieut  amount  to  enuse  this  iuipair- 
"^^ent;  the  repeated  Inruhar  punctures  and  drainage  woiv  siiflieicnt  to  relieve 
^he  gi^neral  intracranial  pres.sure  and  thereby  overe(»me  the  loenl  etTects  of 

tJie  supracortical  hemorrhage  or  cortical  edema,  but  whether  this  method 
^f  draiuag*?  w^a.s  sufficient  to  remove  the  Icsiou,  so  that  llvit^  >«\V^\>s5i  \nr» 
16 
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remote  signs  of  its  pfmenee  in  the  form  of  oortral  adhesioDS^  a  partiai  Uock- 
age  of  the  €«id>ft)9inal  tlnid  so  that  a  mild  ooodition  of  eitemal  hydro- 
cephalus will  resnlt  in  the  form  of  a  mild  degree  of  '* wet^*'  edematous  bmn 
— ^tfaede  conii]deration&  can  only  be  aceuratelv  judged  by  the  later  eoiiditiou 
of  this  patient  as  revealed  by  future  examinations.  In  the  present  develop 
ment  of  the  curative  teehnie  of  cranial  operations,  and  particularaly  ot 
snbtemporal  deecmpressiona  and  drainage,  the  risk  is  sach  a  slight  one  thsi 
in  all  doubtful  ca-seB,  such  as  this  one,  the  operation  should  now  be  advised 
rather  than  the  patient  be  permitted  to  risk  such  serious  future  complicaiioB^. 
Case  145. — Acute  severe  brain  injury  not  associated  with  a  fracture  of 
the  skull  nor  with  a  marked  increase  of  the  intracranial  pressure ;  localized 
Jacksonian  con^'ukions  for  8  hours  after  the  injury.  No  operation;  n- 
peat^*d  luoibar  punctures  and  drainage.  Excellent  recovery. 
No,  88.— WUliam,  Eight  years.  White.  School.  U.  S. 
Admitted  August  21,  1914.  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S.  Bainbridge. 

I)is*"harfred  (at  own  risk)  Augiist  2^,  1014 — 5  days  after  injun^*. 
Famili/  hhtonj  negative. 

Persomtl  Ilktortj, — Four  years  ago,  patient  fell  from  a  one-story  window, 
fitrikiiig  hm  head  upon  the  ground;  loss  of  consciousness  for  ooe  hour;  m 
blet'ciinir  from  nose,  mouth  or  ears;  remained  at  home  in  bed  for  ten  days 
find  since  thru  has  been  perfectly  well;  no  con\ailsive  seizures  at  any  time. 
I*rfSf}ti  iliiHss. — Willie  playinj^  baseball  in  the  street,  patient  was 
knocked  down  by  an  automobile;  imeonseious  for  several  minutes;  brought 
to  the  hospital  in  the  ambulance. 

EfftniifKtfioti  \ij>on  admission  (50  minutes  after  injury). — Tempera- 
ture, 99 '' ;  pulse,  120;  respiration,  24;  blood-pressure,  114.  Semiconscious; 
in  prac'tieally  no  sh<H'k;  answers  questions  when  aroused  and  he  then  com- 
phiiris  of  severe  beadat^he.  Contusion  and  hematoma  of  the  right  parietal 
area;  clrfinite  tendeniess.  No  bleeding  from  the  nose,  month  or  ears;  no 
orbital  or  mastoid  ecL-hymoses.  No  paralyses  elicited  but  the  left  arm 
and  left  lefr  are  not  so  relaxed  a.*^  the  ri^dit  arm  and  riirht  les^.  (At  this 
sta^'-e  of  the  examination,  the  left  leir  and  the  left  arm  of  the  patient  begran 
to  Uviteh  and  to  sliakr  spasmodically — there  being  no  tonic  spa,sm  but  fre- 
<intntly  repeati^d  rhuiie  eontraetions;  left  side  of  face  not  involved;  appar* 
ently  no  loss  of  consciousness.  This  localized  convnlsive  seizure  continued 
for  over  five  minutes,  did  not  become  sreneral  and  gradually  ceased — ^the 
contractions  of  the  left  leg  l>eiuii  the  last  to  disappear;  no  bitinc;  of  the 
tongue  nor  involuntary  mieturition  or  defecation  o<*curred.)  Pupils:  before 
the  convulsion,  the  pupils  were  equally  enlarged  but  with  normal  reaction 
to  light,  whereas  after  the  convulsive  seizure,  they  became  equally  con- 
traeted  ami  it  was  difficult  to  elicit  any  reaction  to  light.  (Cbild  had  be 
verj'^  restless — eontiniudly  turning  and  twisting  in  bed  and  requirii 
straint.)  Reflexes:  patellar  exagirerated,  left  mort-  than  right:  exhau 
left  ankle  clonus  and  loft  Babinski ;  abdominal  reflexes— left  less  activ 
right.  Fundi  ne^cUive.  Lumbar  puncture — clear  cerebrospinal  fluid 
sli^ghtly  increased  pressure  (approximately  10  mm.)  ;  12  e.c.  slowly  n 
as  a  therapeutic  measure  of  driiinage  to  lessen  the  acute  cerebral 
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(excess  cerebrospinal  fluid  ** water-logging''  the  cerebral  tissues  entirely  or 
only  in  areas).  X-ray  (Doctor  A.  J.  Quimby) — ^**no  fracture  of  the 
skull  observed. '' 

Treatmeni. — Expectant  palliative  method  assisted  by  repeated  daily  lum- 
bar punctures  for  3  days  in  order  to  drain  any  excess  cerebrospinal  fluid 
or  cerebral  edema.  Forty  minutes  after  the  first  convulsion,  a  second  simi- 
lar convulsive  seizure  occurred  and  again  lasted  almost  5  minutes;  no 
loss  of  consciousness;  the  pupils  remained  equally  contracted  while  the 
reflexes  persisted  in  being  exaggerated  upon  the  left  side  and  associated 
with  a  left  Babinski ;  the  retinal  veins,  however,  became  slightly  enlarged, 
but  no  edematous  obscuration  of  the  details  of  either  optic  disk  appeared. 
Two  hours  after  admission,  a  second  lumbar  puncture  was  performed  and 
16  c.c.  of  clear  cerebrospinal  fluid  under  a  pressure  of  approximately  10  mm. 
were  carefully  removed,  until  the  pressure  was  only  approximately  8  mm. 
A  third  convulsive  seizure  of  the  left  leg*  and  of  the  left  arm  occurred  5 
hours  after  admission,  but  it  was  much  less  severe  than  the  preceding  ones 
and  continued  for  only  one-half  minute;  the  neurological  examination 
remained  practically  the  same  as  before,  while  a  third  lumbar  puncture 
removed  14  c.c.  of  clear  cerebrospinal  fluid  under  a  slightly  increased  pres- 
sure of  approximately  9  ram.,  and  at  the  end  of  the  drainage  the  pressure 
was  approximately  7  mm.  No  further  eon\iilsive  seizures  occurred ;  the  left 
arm  and  left  leg  were  possibly  slightly  weaker  than  the  right  arm  and  right 
leg  during  the  preceding  examinations,  but  the  difference  was  so  slight  that  it 
could  not  be  ascertained  with  certainty — the  patient  being  right-handed 
and  naturally  stronger  on  the  right  side. 

Examination  (29  hours  after  admission). — Temperature,  99.4°;  pulse, 
94;  respiration,  22;  blood-pressure,  116.  Rather  drowsy  but  he  is  much 
brighter  and  answers  questions  easily  and  clearly.  Hematoma  over  the 
right  parietal  bone  remains  boggy  and  not  tense.  No  impairment  of  hearing ; 
otoscopic  examination  negative.  No  weakness  of  the  extremities  nor  can  any 
sensory  impairment  be  ascertained.  Pupils  rather  contracted  equally  but 
react  to  light  normally.  Reflexes:  patellar — left  more  active  than  right; 
no  ankle  clonus ;  left  Babinski ;  abdominal  reflexes — left  possibly  less  active 
than  right.  Fundi — retinal  veins  slightly  enlarged ;  no  edematous  blurring 
of  the  details  of  either  optic  disk.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  approximately  9  mm.  pressure ;  12  c.c.  carefully  withdrawn  until 
the  pressure  was  approximately  7  mm. 

Treatment. — Expectant  palliative  continued.  The  improvement  of  the 
general  condition  of  the  patient  rapidly  progressed ;  he  complained,  how- 
ever, of  rather  severe  headache,  although  it  was  greatly  lessened  for  about 
G  hours  following  each  lumbar  puncture.  I^pon  the  following  day,  the  fifth 
and  last  lumbar  puncture  was  performed  and  12  c.c.  of  cerebrospinal  fluid 
under  a  pressure  of  approximately  9  mm.  were  carefully  removed — ^the  pres- 
sure at  the  end  of  the  drainage  being  approximately  7  mm.  The  patient 
now  felt  so  much  better  that  he  desired  to  get  out  of  bed  and  to  go  home 
the  following  day ;  it  was  with  difficulty  that  he  could  be  kept  in  the  hospital 
and  he  finally  persuaded  his  parents  to  insist  upon  his  disct\\i^x^^  ^\\  N^^  '^n.VC^ 
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remote  signs  of  its  presence  in  the  form  of  cortical  adhesions,  a  partial  block- 
age of  the  cerebrospmai  tiuid  so  that  a  mild  condition  of  extemal  hydro- 
eephalus  wiU  insult  in  the  fonn  of  a  mild  degree  of  **  wet/'  edematxiujs  brain 
— these  considerations  can  only  be  accurately  judged  by  the  later  condition 
of  this  patient  as  revealed  by  future  examinations.  In  the  present  develop- 
ment of  the  operative  technie  of  cranial  operations,  and  particularaly  of 
subtemporal  decompressions  and  drainage,  the  risk  is  such  a  slight  one  that 
in  aU  doubtful  cases,  such  as  this  one^  the  operation  should  now  be  advised 
rather  than  the  patient  be  permitted  to  risk  such  serious  future  complications. 

Case  145.^Aeute  severe  brain  injury-  not  associated  with  a  fracture  of 
the  skull  nor  \^ith  a  marked  increase  of  the  intracranial  pressure ;  localized 
Jaeksonian  convulsions  for  8  hours  after  the  injury.  No  operation;  re- 
peated  lumbar  pimetures  and  drainage.    Excellent  recovery. 

No.  88,— William.    Eight  years.    White,    School.    U.  S. 

Admitted  August  21,  1914.  rolyelinie  Hospital.  Referred  by  Doctor 
W.  S.  Bainhridge, 

Discharged  (at  own  risk)  August  26,  1014 — 5  days  after  injury. 

Family  Imtory  negative. 

Personal  Hwiorif. — Four  years  ago,  patient  fell  from  a  one-story  window, 
striking  his  head  upon  the  ground;  loss  o^  cauHciousoess  fcir  one  hour;  no 
bleeding  from  nose,  mouth  or  ears;  remauied  at  home  in  bed  for  ten  da>"s 
and  since  theu  has  been  perfectly  well ;  no  convulsive  seizures  at  any  time, 

rnsiiit  liift€:i.s. — While  playing  baseball  in  the  street,  patient  was 
knocked  down  by  an  autoirmbile ;  nncooseious  for  several  minutes;  brought 
to  the  hospital  in  the  ambulance. 

E xa iti } nation  upon  iidmission  (50  minutes  after  injury). — Tempera- 
ture, 99^ ;  pulse,  120;  respiration,  24;  blood-pressure,  114.  Semiconscious; 
in  practieally  no  shock;  answers  questions  wheu  aroused  and  he  then  com- 
plains r^f  severe  headache.  Contusion  and  hematoma  of  the  ri^iit  parietal 
area;  definite  teiideniess.  No  bleedinfr  from  the  nose,  mouth  or  ears;  no 
orbital  or  mastoid  eeehjTnoses.  No  paralyses  elicited  but  the  left  arm 
and  left  lep"  are  not  so  relaxed  ait  the  rijirht  arm  and  right  leg".  (At  this 
sta^^e  of  the  exaiui nation,  the  left  lee  and  the  left  arm  of  the  patient  began 
to  twit  eh  i\ui\  to  shake  spasrjicKlieHlly — there  lieing  no  tonic  spasm  hut  fre- 
qurutly  repented  elonie  contnictions-  left  side  of  face  not  involved;  appar- 
ently no  loss  of  consciousness.  This  localized  convulsive  seizure  continued 
for  over  five  minutes,  did  not  become  i]reneral  and  gradually  ceased — the 
contractions  of  the  left  lejjr  beire.:  the  last  to  disappear;  no  bitinir  of  the 
tongue  nor  involuntary  micturition  or  defecation  occurred.)  Pupils:  before 
the  convulsion »  the  pupils  were  e(]ua11y  enlarged  but  with  normal  reaction 
to  light,  whereas  after  the  convulsive  seizure,  they  became  equally  '»"«- 
tracted  and  it  was  difficult  to  elicit  any  reaction  to  light.  (Child  had  bf 
verj'  restless — eontiumilly  turning  and  twisting  in  bed  and  requiri 
straint. )  Reflexes:  patellar  exng^^e rated,  left  more  than  right;  exhaL- 
left  ankle  clonus  and  left  Babinski ;  abdominal  reflexes — left  less  actii 
right.  Fundi  nejr^itive.  Lumbar  puncture — clear  cerebrospinal  fluid 
slightly  increased  pressure  (approximately  10  mm.) ;  12  c.c.  slowly  re 
as  a  therapeutic  me^ure  of  drainage  to  lessen  the  aeute  cerebral 
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(excess  cerebrospinal  fluid  ** water-logging'*  the  cerebral  tissues  entirely  or 
only  in  areas).  X-ray  (Doctor  A.  J.  Quimby) — ^**no  fracture  of  the 
skidl  observed. '' 

Treatment. — Expectant  palliative  method  assisted  by  repeated  daily  lum- 
bar punctures  for  3  days  in  order  to  drain  any  excess  cerebrospinal  fluid 
or  cerebral  edema.  Forty  minutes  after  the  first  convulsion,  a  second  simi- 
lar convulsive  seizure  occurred  and  again  lasted  almost  5  minutes;  no 
loss  of  consciousness;  the  pupils  remained  equally  contracted  while  the 
reflexes  persisted  in  being  exaggerated  upon  the  left  side  and  associated 
with  a  left  Babinski ;  the  retinal  veins,  however,  became  slightly  enlarged, 
but  no  edematous  obscuration  of  the  details  of  either  optic  disk  appeared. 
Two  hours  after  admission,  a  second  lumbar  puncture  was  performed  and 
16  c.c.  of  clear  cerebrospinal  fluid  under  a  pressure  of  approximately  10  mm. 
were  carefully  removed,  until  the  pressure  was  only  approximately  8  mm. 
A  third  convuLsive  seizure  of  the  left  leo*  and  of  the  left  arm  occurred  5 
hours  after  admission,  but  it  was  much  less  severe  than  the  preceding  ones 
and  continued  for  only  one-half  minute;  the  neurological  examination 
remained  practically  the  same  as  before,  while  a  third  lumbar  puncture 
removed  14  c.c.  of  clear  cerebraspinal  fluid  under  a  slightly  increased  pres- 
sure of  approximately  9  mm.,  and  at  the  end  of  the  drainage  the  pressure 
was  approximately  7  mm.  No  further  con\nilsive  seizures  occurred ;  the  left 
arm  and  left  leg  were  possibly  slightly  weaker  than  the  right  arm  and  right 
leg  during  the  preceding  examinations,  but  the  difference  was  so  slight  that  it 
could  not  be  ascertained  wnth  certainty — the  patient  being  right-handed 
and  naturally  stronger  on  the  right  side. 

Examination  (29  hours  after  admission). — Temperature,  99.4°;  pulse, 
94;  respiration,  22;  blood-pressure,  116.  Rather  drowsy  but  he  is  much 
brighter  and  answers  questions  easily  and  clearly.  Hematoma  over  the 
right  parietal  bone  remains  boggy  and  not  tense.  No  impairment  of  hearing ; 
otoscopic  examination  negative.  No  weakness  of  the  extremities  nor  can  any 
sensory  impairment  be  ascertained.  Pupils  rather  contracted  equally  but 
react  to  light  normally.  Reflexes:  patellar — left  more  active  than  right; 
no  ankle  clonus ;  left  Babinski ;  abdominal  reflexes — left  possibly  less  active 
than  right.  Fundi — retinal  veins  slightly  enlarged ;  no  edematous  blurring 
of  the  details  of  either  optic  disk.  Lumbar  puncture — clear  cerebrospinal 
fluid  under  approximately  9  mm.  pressure ;  12  c.c.  carefully  withdrawn  until 
the  pressure  was  approximately  7  mm. 

Treatment. — Expectant  palliative  continued.  The  improvement  of  the 
general  condition  of  the  patient  rapidly  progressed;  he  complained,  how- 
ever, of  rather  severe  headache,  although  it  was  greatly  lessened  for  about 
6  hours  following  each  lumbar  puncture.  I^pon  the  following  day,  the  fifth 
and  last  lumbar  puncture  was  performed  and  12  c.c.  of  cerebrospinal  fluid 
under  a  pressure  of  approximately  9  mm.  were  carefully  removed — the  pres- 
sure at  the  end  of  the  drainage  being  approximately  7  mm.  The  patient 
now  felt  so  much  better  that  he  desired  to  get  out  of  bed  and  to  go  home 
the  following  day ;  it  was  with  difficulty  that  he  could  be  kept  in  the  hospital 
and  he  finally  persuaded  his  parents  to  insist  upon  his  diselv^i*^^  c^\\\\\^  'tsJ^S^cv 
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day  after  the  injury ;  they  accordingly  signed  the  hospital  release  of  all 
responsibility — **at  own  risk." 

Examination  at  discharge  (114  hours  after  injury). — Temperature, 
98.8°  ;  pulse,  88 ;  respiration,  22 ;  blood-pressure,  114.  Perfectly  conscious  Imt 
rather  irritable ;  upon  questioning,  patient  admits  he  has  a  dull  headache. 
Right  parietal  area  slightly  contused  and  boggy;  no  orbital  ecchymoses.  Xo 
weakness  of  the  extremities  elicited  by  the  special  tests.  Pupils  of  normal 
size  and  reaction.  Reflexes— equally  active  but  otherwise  negative ;  no  BaUn- 
ski.    Fundi — retinal  veins  possibly  slightly  enlarged  but  otherwise  negatiye. 

Treatment. — Parents  advised  to  keep  the  patient  at  home  and  in  bed,  if 
possible,  and  that  he  should  lead  a  very  quiet  and  inactive  life  for  a  period 
of  3  months  at  least;  not  to  play  in  the  hot  sun;  a  vegetable  diet; 
daily  catharsis. 

Examinatwn  (April  20, 1917 — 32  months  after  injury). — ^No  complaints; 
attends  school  daily  and  ** could  not  be  better'*;  no  headache  nor  convulsiTe 
seizure  since  his  discharge  from  the  hospital.  Reflexes  present  and  equal. 
Fundi  negative. 

Last  Report  (June  6,  1919 — 58  months  after  injury). — ^Letter  from 
father  states:  ** William  is  a  well  boy  in  every  way;  at  times  he  becomes 
irritable  but  not  more  than  the  other  children.  No  headache  or  fits.  His 
teacher's  reports  are  about  the  average." 

Remarks. — The  clinical  history  of  this  patient  would  indicate  that  a 
localized  cerebral  edema  of  the  right  motor  cortex  had  occurred  and  of  such 
mild  degree  that  its  irritative  presence  had  produced  the  Jaeksonian  con- 
vulsive seizures  of  the  left  arm  and  left  leg,  €uid  yet  the  cortex  itself  was 
not  so  water-logged  or  compressed  as  to  produce  a  definite  paralysis  of  the  left 
aim  and  the  left  leg ;  the  contraction  of  the  pupils  would  confirm  the  irrita- 
tive efl'ect  of  the  cortical  lesion — the  initial  pupillary  enlargement  being 
undoubtedly  due  to  the  mild  condition  of  the  shock  following  the  cranial 
injury.  The  repeated  lumbar  punctures  and  drainage  of  much  clear  cerebro- 
spinal fluid  undoubtedly  facilitated  the  recovery  of  this  patient,  although 
even  without  the)  lumbar  punctures  it  is  probable  that  this  patient  would 
have  made  an  excellent  recover^'  under  the  expectant  palliative  treatment 
alone — merely  a  longer  time  being  required  for  the  convalescence;  it  is 
possible,  however,  that  the  cranial  operation  of  right  subtemporal  decompres- 
sion and  drainage  would  have  been  indicated,  and  therefore  it  is  considered 
that  the  spinal  drainage  fonned  an  essential  factor  in  the  treatment  of  this 
pati(*nt  and  similarly  selected  patients,  in  whom  the  intracranial  pressure  is 
not  so  markedly  increased  that  this  method  of  spinal  drainage  would  be  a 
definite  risk  and  danger  to  the  patient. 

The  presence  of  the  contusion  of  the  scalp  and  the  hematoma  overlying 
the  right  parietal  area  would  tend  to  point  to  the  direct  cranial  injurr 
as  being  an  important  factor  in  causing  the  localized  cerebral  edema  directly 
beneath  this  part  of  the  vault ;  the  bilateral  contraction  of  the  pupils  would 
indicate  that  the  cortex  of  both  hemispheres  was  equally  irritated  by  the 
cortical  edema,  and  therefore  it  is  probable  that  the  right  motor  cortex 
was  only  more  so  and  to  the  extent  of  causing  the  localized  convulsive  8ei^ 
Tires  of  the  left  arm  and  the  \ei\,  \%^.   1\.  Ss  ^^j^lble  for  small  supracortieil 
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subarachnoid  hemorrhages  to  occur  in  these  patients  having  injuries  to  the 
vault  directly  over  the  cerebral  cortex  and  even  numerous  punctate  hemor- 
rhages within  the  cortex,  but  this  complication  is  rather  rare ;  in  many 
patients,  the  cerebrospinal  fluid  at  lumbar  puncture  will  show  the  presence 
of  blood  and  it  is  frequently  advisable  in  these  latter  patients  to  perform 
the  operation  of  cranial  decompression  and  drainage,  when  the  intracranial 
pressure  is  definitely  increased — for  fear  of  future  complications  and 
especially  of  convulsive  seizures. 

It  is  essential  that  patients  of  this  character  should  receive  most  careful 
treatment  in  that  all  vigorous  physical  and  mental  work  should  be  avoided 
for  a  period  of  months  and  that  their  lives  should  be  regulated  by  careful 
hygienic  rules — the  avoidance  of  alcohol,  meats,  meat-soups,  tea  and  coffee. 

Case  146. — ^Acute  severe  brain  injury  associated  with  a  subdural  hemor- 
rhage and  with  a  mild  increase  of  the  intracranial  pressure ;  motor  aphasia. 
Repeated  lumbar  punctures  and  drainage.    Excellent  recovery. 

No.  704. — George.    Eleven  years.    White.    School.    U.  S. 

Admitted  October  17,  1916.    Polyclinic  Hospital. 

Discharged  October  31,  1916 — 14  days  after  injury. 

Family  history  negative;  both  parents  and  grandparents  were 
right-handed. 

Personal  History. — Negative.     Patient  is  right-handed. 

Present  Illness. — Wliile  engaging  in  a  street  fight,  patient  was  struck 
over  the  left  side  of  his  head  with  a  small  piece  of  lead  pipe ;  apparently 
no  complete  loss  of  consciousness — merely  stunned  but  he  was  unable  to 
talk  and  gradually  became  stuporous.  Patient  was  able  to  walk  to  the 
hospital  supported  by  an  older  boy. 

Examination  upon  admission  (1  hour  after  injury). — Temperature, 
99° ;  pulse,  74;  respiration,  22;  blood-pressure,  114.  Rather  stuporous  and 
drowsy;  unable  to  answer  questions — merely  shakes  head  for  yes  or  no, 
but  he  is  able  to  write  the  following:  **I  have  a  bad  headache";  *'My  right 
hand  feels  like  pins  and  needles'';  ** Everything  is  moving  about  me." 
No  definite  weakness  of  right  side  of  the  body  nor  any  impairment  of  sen- 
sation could  be  elicited  by  special  tests ;  no  astereognosis  nor  apraxia.  Small 
hematoma  just  below  the  left  parietal  crest ;  not  particularly  tender.  No 
bleeding  from  the  nose,  mouth  or  ears ;  no  orbital  nor  mastoid  ecchymoses. 
Pupils  equal  and  of  normal  reaction  to  light.  Refiexes — patellar  exagger- 
ated, right  more  than  left ;  exhaustible  right  ankle  clonus  and  suggestive 
bilateral  Babinski;  abdominal  reflexes — right  absent.  Fundi:  retinal  veins 
enlarged — left  possibly  more  than  right;  nasal  margin  of  left  optic  disk 
obscured  by  edema.  Lumbar  puncture — blood-tinged  cerebrospinal  fluid 
under  a  slightly  increased  pressure  (approximately  10  mm.)  ;  15  c.c.  care- 
fully removed. 

Treatment. — Expectant  palliative ;  for  fear  that  a  hemorrhage  was  occur- 
ring over  the  left  cerebral  cortex,  the  patient  was  repeatedly  examined 
so  that  this  serious  complication  could  be  recognized  as  early  as  possible  and 
a  left  subtemporal  decompression  advised  during  the  early  stage,  and  thus 
the  damaging  effects  of  such  local  compression  and  the  resulting  general 
effects  upon  the  medulla  be  anticipated  and  thereioT^  wncJv^^^.    ^\ifc  ^^'^- 
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dition  of  the  patient,  however,  remained  practically  the  same,  except  that 
the  ophthalmoscope,  6  hours  after  admission,  revealed  an  edematous  blurring 
of  the  nasal  margins  of  both  optic  disks  and  a  slight  obscuration  of  a  nasal 
half  of  the  left  optic  disk — signs  of  an  increasing  intracranial  pressure;  a 
second  lumbar  puncture  and  drainage  was  now  performed  and  16  c.c  of 
blood-tinged  cerebrospinal  fluid  were  removed — ^the  pressure  at  the  begin- 
ning being  approximately  12  mm.  and  at  the  end  of  the  puncture  only  9  mm. 
An  almost  immediate  improvement  appeared  in  that  the  patient  became 
brighter  and  more  alert,  was  able  to  say  several  words — among  them  being 
**I  feel  much  better."  A  third  lumbar  puncture  was  i)erformed  upon  the 
following  day  and  14  c.c.  of  straw-colored  cerebrospinal  fluid  were  removed— 
the  pressure  at  the  beginning  being  only  approximately  10  mm.  and  at  the 
end  of  the  puncture  approximately  8  mm. ;  the  general  and  local  condition 
of  the  patient  continued  to  improve— speech  was  more  smooth  and  of  larger 
vocabulary,  the  headache  loss  severe  and  the  numbness  and  tingling  of  the 
right  side  of  the  body  disappeared.  A  fourth  lumbar  puncture,  however, 
was  performed  upon  the  follo\\ing  day  and  15  c.c.  of  slightly  straw-colored 
fluid  wore  withdrawn — the  pressure  at  the  beginning  being  only  approxi- 
mately 9  mm.  and  at  the  end  of  the  puncture  being  only  7  mm.  Prom  this 
time  on,  the  patient  made  an  uneventful  recovery. 

Examination  at  discharge  (14  days  after  admission). — Temperature, 
98.6  •,  pulse,  82;  respiration,  24;  blood-pressure,  116.  Apparently  normal 
mentally  and  emotionally;  a  very  slight  difficulty  in  speech  but  onk  to  be 
elicited  by  test  phrases ;  no  sensory  aphasia.  No  weakness  of  the  right  side 
of  the  body  nor  impairment  of  sensation.  Hearing  negative;  otoscopic 
examination  negative.  Pupils  negative.  Reflexes:  patellar  active,  right 
possibly  more  than  left;  no  ankle  clonus  nor  Babinski ;  abdominal  reflexes 
— right  possibly  less  active  than  left.  Fundi — retinal  veins  slightly 
enlarged;  lower  portion  of  nasal  margins  of  left  optic  disk  indistinct  from 
edema.  X-ray  report  (Doctor  William  II.  Stewart) — **no  fracture  of  the 
skull  is  shown.'' 

Examination  (January  10,  1918 — 15  months  after  injury). — No  com- 
plaints referable  to  the  head  injury.  No  impairment  of  speech  can  be 
obtained  by  special  test  phrases  and  patient  stands  well  in  his  school  classes. 
Reflexes  active  but  otherwise  negative.    Fundi  negative. 

Last  Report  (April  20,  1919 — 30  months  after  injury). — ^Father  writes: 
* '  Except  for  an  attack  of  typhoid  fever,  George  has  been  well  and  has  no 
complaints.    Will  smoking  hurt  him?" 

Remarks, — If  this  patient  had  shown  a  higher  intracranial  pressure,  it 
would  then  have  been  advisable  to  have  performed  an  early  left  subtem- 
poral decompression  and  drainage  rather  than  to  have  run  the  risk  of  a 
permanent  damage  to  the  underlying  cerebral  cortex;  also  if  Jacksonian 
convulsive  seizures  had  occurred,  then  too,  it  would  have  been  dangerous 
to  have  delayed  the  cranial  operation  and  drainage.  The  patient  being 
repeatedly  examined  and  under  close  observation  and  the  intracranial 
pressure  not  being  high,  it  was  considered  a  rational  method  of  treatment 
to  perform  repeated  lumbar  punctures  and  drainage  and  then,  if  the  con- 
dition of  the  patient  did  become  worse  or  if  complications  appeared,  then 
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the  cranial  operation  of  left  subtemporal  decompression  and  drainage  could 
be  advised.  The  excellent  result  obtained  in  this  patient  would  tend  to 
justify  this  method  of  treatment  in  certain  selected  patients  and  especially 
in  children. 

It  is  very  rare  for  cases  of  pure  motor  aphasia  to  occur  and  for  such 
an  excellent  recovery  to  result ;  usually  the  motor  aphasia  is  associated  with 
some  degree  of  sensory  aphasia  or  even  with  the  condition,  more  or  less 
complete,  of  astereognosis  and  also  of  apraxia.  This  condition  of  pure  motor 
aphasia  possibly  occurs  most  frequently  in  these  traumatic  patients  due  to  a 
localized  supracortical  hemorrhage  or  even  to  a  localized  cortical  edema 
of  mild  degree.  The  parents  and  grandparents  all  being  right-handed  and 
the  patient  himself  also  being  right-handed,  would  place  the  motor  speech 
area  in  the  left  cerebral  cortex.  The  absence  of  an  overlying  fracture  of 
the  skull  at  the  site  of  the  area  of  contact  of  the  lead  pipe  tends  to  confirm 
again  the  statement  that  the  fracture  of  the  skull  is  possibly  the  most 
unimportant  factor  in  brain  injuries. 

Case  147. — ^Acute  severe  brain  injury  associated  with  extensive  linear 
fractures  of  the  vault  but  with  only  a  mild  increase  of  the  intracranial 
pressure.  No  operation;  repeated  lumbar  punctures  and  drainage.  Excel- 
lent recovery. 

No.  826.— Peter.     Six  years.    White.     School.    U.  S. 

Admitted  April  15,  1917.     Polyclinic  Hospital. 

Discharged  May  3,  1917 — 18  days  after  injury. 

Family  history  negative. 

Personal  /lis/ori/ 'negative. 

Present  Illness. — ^While  playing  upon  the  roof  of  a  shed,  patient  fell  to 
the  ground — a  distance  of  30  feet,  striking  upon  the  left  side  of  head ;  imme- 
diate loss  of  consciousness ;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (50  minutes  after  injury). — Tempera- 
ture, 98°;  pulse,  130;  respiration,  32;  blood-pressure,  96.  Semiconscious; 
in  profound  shock.  Extensive  bruise  over  left  forehead  with  a  bogginess 
in  the  left  temporo-parietal  area.  Small  amount  of  clotted  blood  in  left  nos- 
tril; no  bleeding  from  mouth  or  ears;  no  mastoid  ecchymoses.  Diffuse  left 
conjunctival  ecch>Tnosis;  left  orbital  tissues  so  swollen  and  ecchjTnosed 
that  patient  cannot  open  left  eye.  No  paralyses  ascertained.  Pupils  en- 
larged and  react  to  light  sluggishly.    Reflexes  all  abolished.    Fundi  negative. 

Treatment. — On  accoimt  of  the  severity  of  the  shock,  only  a  superficial 
examination  was  made  at  this  time.  Vigorous  measures  immediately  insti- 
tuted in  the  hope  that  the  shock  could  be  survived :  rectal  enemata  of  hot 
black  coffee,  heated  blankets  and  several  hot  water  bags;  absolute  quiet. 
Within  3  hours  the  general  condition  had  improved,  and  at  the  end  of 
8  hours  the  severe  condition  of  shock  had  almost  disappeared. 

Examination  (12  hours  after  admission). — Temperature,  99®  ;  pulse,  96; 
respiration,  26 ;  blood-pressure,  110.  Stuporous  but  can  be  aroused  to  answer 
questions  in  a  confused  manner.  Boggy  ecchymosis  of  left  orbit  and  left 
side  of  head — ^a  "doughy"  feeling  as  of  fluid  in  the  subcutaneous  tissues 
of  the  scalp.  Marked  area  of  tenderness  over  the  left  half  of  the  frontal 
bone.     No  paralysis  or  impairment  of  sensation.     Pupils — left  possibly . 
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larger  tMii  right  (mmt  probably  due  to  the  loeal  orbital  condition) ;  r^actioo 
to  light  Boraial.  Reflexes — patellar  present  and  equal ;  no  ankle  elonu^ 
but  suggestive  right  Babiuski ;  abdominal  reflexes  ab^ut.  Fundi — reiind 
veins  enlarged;  mild  blurring  of  nasal  margins  of  both  optic  disks,  L\m- 
bar  puncture — bloody  cerebrospinal  fliud  under  a  slightly  increased  presmis 
(11  mm.);  15  e.e.  removed  slowly  and  carefully.  X-ray  (Drx-tor  U,  W 
Welton) — '*a  line  of  fracture  extends  through  the  left  vertical  plate  of  th#_ 
frontal  bone  backward  and  forks — one  upward  and  terminating  mmr  tl 
coronal  suture,  while  the  other  passes  obliquely  dowoiward  into  the  li 

parietal   bone;  another  lii 

^^_.  ^.i^^^^fc^^pap^^^^^M     **^  fracture  extends  forward 

^^r  ^^^^j^^^^B^^^K^^^^^H     |}j|*Qgg)i  11^0  ri^ht  half  of  th^ 

'^        ^^^^^^^^^^^^^^^^^^KK^     frontal  bone*' 
r      ^^^^^^^^^^^^^^^^^^^^  — 

^^^^^^^^^^^^^^^^^^^^^^  that  the  expectant  palliiititr 

treatment  aid«*d  by  n*peateii 
lumbar  punctures  to  *i' 
the    hemorrhage    won  mi 
snflicient,    this  patient  wai 
actively  treated  in  the  ron 
tine   manner   and   a  stead} 
daily  improvement  occurml 
Repeated  daily  lumlnir  punc- 
tures were  perfcrraed  up<>n 
five  consecutive  days  and  at 
eacli  time  15  c.c,  of  blootb' 
cerebrof5pinal     fluid     wer«' 
carefully  and  slowly  n- 
moved,  so  that  on  the  fifth 
day    the    |jre*!^un*    of    tli<^ 
cerebrospinal  fluid  was  oi 
9    mm.    and    straw-coloi 
whereas  on  the  second 
it    had    been    12    mm»    and 
bloody.     The  boggy  ecchymosis  and  edema  of  the  left  side  of  the  acalp 
persisted  for  10  days  and  then  gradually  subsided — apparently  an  excellent 
means  of  drainage  of   intracranial  hemorrliage   and   cerebrospinal  fluid 
through  the  lines  of  fracture. 

Esaminafion  at  discharge  (18  days  after  injury). — Temperature, 
98.6** ;  pulse,  82 ;  respiration,  24 ;  blood-pressure,  114.  No  complaints  except 
for  general  soreness  uvcr  the  left  half  of  the  head.  Small  amount  of  left 
subconjunctival  hemorrhage  persists.  Pupils  equal  and  react  normally.  Re- 
flexes negative.  Fundi— retinal  veins  slightly  enlarged;  margins  of  optitf 
disks  clear  and  distinct. 

TreaUnent. — Parents  advised  that  the  child  should  not  be  allovred  to  play 
vigorously  or  become  iniusually  excited  for  a  period  of  three  mouths ;  the 
avoidance  of  meat,  meat-soups,  tea  and  coffee;  the  importance  of  a 
movement  of  the  bowels  w^aa  emphasized. 


Fig.  Ifl.*). — MuJtiple  linear  fracture*  I'f  Ihe  untcrior  pnrtion 
of  the  vault,  in  u  patient  having  a  (uilrl  infTcase  at  the  intra- 
craiii&l  pressure;  spinal  drainage  by  means  of  repeated  lumbar 
pucu: tuxes.    ExcdJent  recovery. 
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Examination  (February  20,  1918 — 10  months  after  injury). — ^No  com- 
plaints, except  his  school-teacher  states  that  child  **is  not  as  bright  as 
formerly."    Reflexes  negative.    Fundi  negative. 

Last  Examination  (May  6,  1919 — ^25  months  after  injury). — ^No  com- 
plaints; father  states  that  **  Peter  is  as  well  as  ever  and  his  school 
reports  are  good.''  Pupils  equal  and  react  normally.  Reflexes  negative. 
Fundi  negative. 

Bemarks, — The  extensive  linear  fractures  of  the  left  vault  undoubtedly 
provided  a  means  for  the  escape  of  intracranial  hemorrhage  and  exces^si 
cerebrospinal  fluid,  and  thus  aided  in  the  lowering  of  the  intracranial  pres- 
sure so  that  the  operation  of  decompression  and  drainage  could  be  avoided ; 
whether  this  means  in  itself  would  have  sufSced  in  this  patient  unless  it  had 
been  aided  by  the  repeated  lumbar  punctures  and  spinal  drainage  cannot 
be  asserted  with  accuracy,  but  in  some  patients  these  linear  fractures  of  the 
vault  making  possible  the  escape  of  intracranial  hemorrhage  and  edema 
into  the  subcutaneous  tissues  of  the  scalp  to  form  hematomata  and  diffuse 
boggy  ecchymoses,  are  of  definite  therapeutic  value.  The  danger  of  infection 
of  the  hematomata  in  these  patients  is  a  definite  one,  if  the  overlying  scalp 
is  very  tense  for  a  period  of  days  or  if  the  scalp  itself  is  badly  bruised  and 
thus  its  resistance  to  infection  lowered ;  otherwise,  the  risk  is  slight. 

This  case  illustrates  the  comparative  unimportance  of  the  fracture  of 
the  skull,  as  a  diagnostic  means  of  the  intracranial  lesion  and  the  necessity 
of  a  cranial  operation  or  not ;  in  fact,  in  this  particular  patient  the  fractures 
of  the  vault  facilitated  the  treatment  of  the  patient  and  aided  in  making 
unnecessary  a  cranial  operation  for  decompression  and  drainage. 

The  therapeutic  value  of  repeated  lumbar  punctures  is  well  illustrated,  not 
only  as  a  means  of  estimating  accurately  the  important  intracranial  status  of 
the  patient,  but  of  the  greatest  importance  in  children  and  only  less  so  in 
adults,  as  a  valuable  means  of  drainage  of  both  subdural  blood  and  excess 
cerebrospinal  fluid.  Naturally,  if  the  increased  intracranial  pressure  is  high, 
then  this  method  of  spinal  drainage  must  not  be  attempted  for  fear  of  induc- 
ing most  serious  medullary  complications  of  direct  compression,  but  in  the 
milder  patients  in  whom  the  intracranial  pressure  does  not  exceed  15  mm.  as 
registered  by  the  spinal  mercurial  manometer,  then  this  method  of  spinal 
drainage  can  at  least  be  used  in  the  hope  that  it  will  be  sufficient  to  prevent 
the  necessity  of  the  cranial  operation  of  decompression  and  drainage;  by 
careful  estimation  of  the  pressure  of  the  cerebrospinal  fluid  at  each  puncture, 
it  can  be  easily  ascertained  whether  the  intracranial  pressure  is  gradually 
being  lessened  or  not,  and  thus  the  patient  is  being  afforded  every  chance  of 
recovery  at  the  least  risk ;  if  the  spinal  punctures  are  not  sufficient  in  them- 
selves to  lower  the  increased  intracranial  pressure,  then  the  operation  of 
subtemporal  decompression  and  drainage  can  be  advised  early  and  before  the 
patient  has  reached  the  dangerous  condition  of  severe  medullary  compression. 

Case  148. — ^Acute  severe  brain  injury  associated  with  extensive  com- 
minuted linear  fractures  of  vault  and  of  the  base  of  the  skull,  but  with  only 
a  mildly  increased  intracranial  pressure.  No  operation;  repeated  lumbar 
punctures  and  drainage.    Excellent  recovery. 

No.  949. — George.    Seven  years.    White.    U.  S. 


570       DIAGNOSIS  AND  Tl^ATMENT  OF  BRAIN  INJURIES 


AclniitttHl  February  IH.  VMS.  Polyeiiiiic  HospitaL 
Discharged  February  28,  1918 — 15  days  after  mjiir>'. 
Fa  mi!  if  kistort/  uegative. 
Personal  hUtory  De^^alive. 
Present  Illness.— V^^hih  playing  in  the  street,  patient  was  struck  by  aA 
automobile;  immediate  loss  of  consciousness;  brought  to  the  ho^pilai  m 
the  ambulance. 

Examination  upon  admis^sion  (20  minutes  after  injury). — Tempera- 
ture, 98.6°;  pulse,  90;  respiration,  28;  blood-pressure»  100.  Uuci>nseious; 
in  mild  shock.  ^Multiple  eontusious  and  extensive  ht^matomata  of  fiuire  »eal|> 
— left  half  mort*  than  rip:bt.     Profuse  bleeding  from  left  ear;  left  mastoid 

ecehymosis,  lii^ht  orhitAl  tijh 
sues  ecchyraosed  but  no  suboon- 
j  u  u  c  t  i  V  a  1  hemorrhajTc.  No 
[laralysis  elicited.  Pupils  rather 
sijijill  but  react  to  ligrht  normal  It 
lieiiexes — patellar  absent:  m 
aukle  clonus  but  left  Oppenheira 
and  Babinski  retlex;  abiJominal 
reflexes  couk]  uot  be  elieit^xi 
Fundi  negative. 

Trfatment. — Owing:    to 
presence  of  shock,  a  more  th<n 
ou^4i  examination  was  not  ma 
at  this  time;  immediate  Poutiil 
treatment  of  the  shock  was  i 
tuted  and  \\ithin  four  hours 
general  condition  of  the  patie 
was  mticli  improved.    Head  < 
fully  shaved  and  a  mild  ( 1- 
biehloride  dressing  applied. 

Exatninatwn  (8  hours  aft 
admission ) . — Temperature, 
pulse,  88;  respiration,  26;  blood- 
pressure.  108.  Semiconscious  but  cannot  be  aroused  to  answer  questions. 
Eutire  scalp  l)0ggy  and  eeehymotic;  not  tense.  Appaj*cnt  crepitus  can  be 
elicited  ovL-r  the  vertex.  Dischariie  of  blood  from  tlic  left  ear  had  ceased; 
otoscopic  examination  revealed  a  large  laceration  in  the  lower  poetcr 
quadrant  of  the  left  tympanic  membrane.  No  paralysis  ascertained, 
njostoid  and  right  orbital  ecehyrooses  (Figs.  166  and  167).  Pupik 
normal  aud  equal  size  with  normal  reaetion  to  light.  Reflexes — pat**Uar 
present,  left  possibly  more  than  right :  no  ankle  clonus  but  suggestive 
Oppenheim  and  Babinski  reflexes:  abdominal  reflexes  depressed  but  app 
ently  equal.  Ftxndi^ — retinal  veins  enlarged;  hazy  blurring  of  the  loi 
nasal  margins  of  both  (>ptie  ilisks.  Lumbar  puncture — blood*tinged  ce 
hrospinal  fluid  under  a  slightly  increased  pressure  (ID  mm.) ;  15  c.c.  C4i 
fully  removed.  X-ray  (Doctor  G.  W.  Wei  ton) — ^**  extensive  linear  fractures 
of  the  vault  of  the  skull— more  on  the  left  side"  (Fig,  168). 


who  blfnl  profua»."l.v  ihrouKh  u  lorn  lefi  t>  itriJaiiK' 
inertibruiie  I^JtceUeut.  lecovery  witb  the  pxpectatit  (nil- 
liatis'e  treatiueat. 
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Examination  (February  20,  1918 — 10  months  after  injury). — Ho  com- 
plaints, except  his  school-teacher  states  that  child  **is  not  as  bright  as 
formerly. ' '    Reflexes  negative.    Fundi  negative. 

Last  Examination  (May  6,  1919 — ^25  months  after  injury). — ^No  com- 
plaints; father  states  that  **  Peter  is  as  well  as  ever  and  his  school 
reports  are  good.*'  Pupils  equal  and  react  normally.  Reflexes  negative. 
Fundi  negative. 

Remarks, — The  extensive  linear  fractures  of  the  left  vault  undoubtedly 
provided  a  means  for  the  escape  of  intracranial  hemorrhage  and  excess 
cerebrospinal  fluid,  and  thus  aided  in  the  lowering  of  the  intracranial  pres- 
sure so  that  the  operation  of  decompression  and  drainage  could  be  avoided ; 
whether  this  means  in  itself  would  have  sufficed  in  this  patient  unless  it  had 
been  aided  by  the  repeated  lumbar  punctures  and  spinal  drainage  cannot 
be  asserted  with  accuracy,  but  in  some  patients  these  linear  fractures  of  the 
vault  making  possible  the  escape  of  intracranial  hemorrhage  and  edema 
into  the  subcutaneous  tissues  of  the  scalp  to  form  hematomata  and  diffuse 
boggy  ecchjTnoses,  are  of  definite  therapeutic  value.  The  danger  of  infection 
of  the  hematomata  in  these  patients  is  a  definite  one,  if  the  overlying  scalp 
is  very  tense  for  a  period  of  days  or  if  the  scalp  itself  is  badly  bruised  and 
thus  its  resistance  to  infection  lowered ;  otherwise,  the  risk  is  slight. 

This  case  illustrates  the  comparative  unimportance  of  the  fracture  of 
the  skull,  as  a  diagnostic  means  of  the  intracranial  lesion  and  the  necessity 
of  a  cranial  operation  or  not ;  in  fact,  in  this  particular  patient  the  fractures 
of  the  vault  facilitated  the  treatment  of  the  patient  and  aided  in  making 
unnecessary  a  cranial  operation  for  decompression  and  drainage. 

The  therapeutic  value  of  repeated  lumbar  punctures  is  well  illustrated, not 
only  as  a  means  of  estimating  accurately  the  important  intracranial  status  of 
the  patient,  but  of  the  greatest  importance  in  children  and  only  less  so  in 
adults,  as  a  valuable  means  of  drainage  of  both  subdural  blood  and  excess 
cerebrospinal  fluid.  Naturall}',  if  the  increased  intracranial  pressure  is  high, 
then  this  method  of  spinal  drainage  must  not  be  attempted  for  fear  of  induc- 
ing most  serious  medullary  complications  of  direct  compression,  but  in  the 
milder  patients  in  whom  the  intracranial  pressure  does  not  exceed  15  mm.  as 
registered  by  the  spinal  mercurial  manometer,  then  this  method  of  spinal 
drainage  can  at  least  be  used  in  the  hope  that  it  will  be  sufficient  to  prevent 
the  necessity  of  the  cranial  operation  of  decompression  and  drainage;  by 
careful  estimation  of  the  pressure  of  the  cerebrospinal  fluid  at  each  puncture, 
it  can  be  easily  ascertained  whether  the  intracranial  pressure  is  gradually 
being  lessened  or  not,  and  thus  the  patient  is  being  afforded  every  chance  of 
recovery  at  the  least  risk ;  if  the  spinal  punctures  are  not  sufficient  in  them- 
selves to  lower  the  increased  intracranial  pressure,  then  the  operation  of 
subtemporal  decompression  and  drainage  can  be  advised  early  and  before  the 
patient  has  reached  the  dangerous  condition  of  severe  medullary  compression. 

Case  148. — Acute  severe  brain  injury  associated  with  extensive  com- 
minuted linear  fractures  of  vault  and  of  the  base  of  the  skull,  but  with  only 
a  mildly  increased  intracranial  pressure.  No  operation;  repeated  lumbar 
punctures  and  drainage.    Excellent  recoverv\ 

No.  949.— George.    Seven  years.    White.    U.  S. 
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plaints;  goes  to  school  daily  aiul  no  mental  or  eniotioiial  impairment 
\yevn  observed  by  teacher.  Hearing;  of  left  ear  of  normal  acuity  and  \b$ 
air  conduction  is  now  greater  than  tlie  bone  conduction;  otoscopic  ex- 
amination— left  tympanic  membrane  is  neg:ative.  Retiexea  nejcratiye. 
Fundi  negative. 

Eemarks. — The  linear  fractures  of  the  vault  of  this  patient  were  poadbly 
the  most  extensive  I  have  ever  seen;  upon  bimanual  examination,  ditiiiiiet 

Icrepitus  could  be  elicited^ — almost  a  crackling  sensation  upon  gentle  biman- 
ual pressure.  In  this  manner,  such  an  excellent  natural  diK^orapressioa  had 
been  formed  and  the  escape  and  drainage  of  the  intracranial  hemorrhage  and 
excess  cerebi-ospinal  tin  id  had  been  so  profuse,  that  the  increiased  intracranial 

'pressure  did  not  reach  a  height  greater  than  11  mm.  and  naturally,  no 
cranial  operation  of  decompn^ssiou  and  drainage  wbm  advisable  or  at  all 

neeessar\\     The  dan?».T  of 

r^^^^^^^^^^^_  f     an  infective  process  estcri<I* 

^^^^^^^^^K^'  ing  through  the  scalp  into 

the    multiple    hematomata 
and  then  the  great  risk  of 
a    purulent  meningitis 
suitings    was   less    in    thkH 
patient  on  account  of  th« 
small  amount  of  bmisintrfl 
the  sealp  and  the  aliscncei 
a  marked  tenseness  of 
hem  atom ata       themwlvc 
tlie  eaj'cfnl  sluivrng  of 
entire  head  and  the  appK* 
cation  of  a  mild  antisept 
wet  dressing  of  biehlor 
( l-SOCMT)  assisted  in  k 
ing  this  danger  of  infeetio 

This  patient  is  anotlier 
illustration  of  the  eompam- 
tive  unimportjince  of  Une<ir 
fractures  of  the  skull  in  the  diagnosis  and  treatment  of  brain  injuries— un- 
less considered  as  an  aid  in  their  treatment  as  in  this  patient.  The  presence 
of  the  left  Oppeuheim  and  Bal>inski  retlexes  for  2  days  following  the  injury 
and  then  their  gradual  disappearance,  w^ls  due  most  probably  to  a  mild 
edematous  condition  of  the  right  cerebral  cortex — and  not  to  a  definite 
hemorrhagic  clot  fonnation,  wliieh  would  tend  to  prolong  these  signs  of  < 
tical  and  pyramidal  tract  involvement.  Temporary  edema  of  the  eerebf 
cortex  18  a  rather  common  oeenrrcnce  in  brain  injuries  in  children  and 
be  sufTicient  to  cause  localized  epileptiform  seizures,  although  in  the  presen 
of  this  latter  complication,  an  immediate  homolateral  subtemporal  dee<i 
prt^ssion  and  drainage  should  be  performed  in  order  to  lessen  early  this  cotf 
cal  irritation  and  thus  avoid  future  complications. 

The  rapid  improvement  of  the  hearing  of  the  left  ear  with  the  earijT 
healing  of  the  laceration  of  the  left  tympanic  membrane  is  most  impre 


Fia.  lOS^^Kxteiiinvc  linear  fmrnirMi  of  the  anterior  pHirli^^a 
of  the  vaults  in  a  nuUeiil  liaving  a  mild  increase  of  the  mtra- 
craiiial  presntire.  Kxct^Hent  recoverj-  followitig  the  spiiiul  drain- 
1^  of  repeated  lumboir  punctured  and  the  erpoctant  pollia- 
Uve  irfifttment. 
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texpL'ctant  palliative;  repeated  daily  lumbar  punetures 
lope  that  they  would  facilitate  the  natural  absorption  of  the 
rarranial  pressure,  prevent  it  from  aseeiidiiig  to  a  height 
a  eraiiial  operation  and  at  the  same  time  be  a  means  of 
ut'  small  amount  of  free  blood  in  the  cerebrospinal  fluid.  The 
'linear  fractures,  permitting  the  intracranial  hemorrhage  to  escape 
the  left  ear  and  also  into  the  subcutaneous  tissues  of  the  scalp  and 
tiiiminy:  multiple  hcmatomata  with  and  without  the  mixture  of 
u'ospinal  fluid,  were  a  fortunate  means  of  lesjicning  the  increased  intra- 
.nial  pressure  and  thus  avoiding  the  neees;iity  of  a  cranial  operation 
decompression  and  draina^'e.  Repeated  daily  lumbar  punetures  were 
performed  upon  four  sueccsHive  days  and  15  c.e.  of  blood-tinged  cerebro- 
)inal  Huid  slowly  and  carefully 
removed.  On  the  second  day, 
the  pressure  was  irn*reased  ( 1 1 
nnu.),  whi-reas  on  tlie  ioin'th  day 
it  was  only  *J  mm.  The  com- 
plaint of  heailaeho  was  relieved 
each  time  following  the  lum- 
bar puncture  and  removal  of 
the  tin  id. 

Examination  at  discharge  (15 
days  after  injury). — Tempera- 
ture, f)8Jj":  pulse,  82;  respira- 
tion, 24;  l»lmid-pressure,  112.  Xo 
complaint.^  except  a  gencnd  sore- 
ness of  the  head,  especially  on 
the  left  side.  Several  eechymot- 
ie  areas  throughout  the  scalp 
and  over  the  left  mastoid.  X'> 
paralyses  nor  imjia  inn  cuts  of 
sensation.  ITearing  less  in  left 
ear  and  bone  conduction  was 
greater  tlian  air  conduction.  Pupils  eqiud  and  react  normally.  Puncli— 
retinal  veins  slightly  enlarged:  details  of  ujitic  disks  clear  and  distinct, 

TrffrfjTiewf.— Parents  cautioned  regarding  the  diet  of  the  child  and 
especially  the  avoidance  of  meat,  meat-soups,  tea  and  cotfee  ;  daily  regulation 
of  the  bowels;  the  avoidance  of  much  excitement  and  vigorous  play  and  at 
least  10  hours'  sleep  each  night— and  better  12  hours;  no  school  until  the 
fall — 7  months  later. 

Ejamination  (August  22,  1918 — 6  months  after  injury).— No  com- 
plaints; apparently  **the  same  as  before  the  injury/'  Palpation  of  left 
side  of  vault  elicits  slight  tenderness.  Hearing  of  left  ear  less  acute  than  of 
right;  otoseopie  examination  reveals  a  healed  scar  in  the  posterior  lower 
quadrant  of  the  left  t\Tnpanic  membrane ;  bone  conduction  ef]ualR  air  con- 
duction. Reflexes — -present  and  etjual ;  normal  plantar  flexion  and  reflexes. 
Fundi  negative. 

Last  Examinafion  (May  10,  1019—15  months  after  injury V — K<i  i^cscek.- 


Tm.  167,  —  HijJtbt  orbimt  ami  nnilliple  BraJpecrbynjo&e* 
in  II  patient  havini;  tuuhiple  frtiriur**.'*  nf  the  vault  and  of 
the  hskse.  ^  Thr  right  nuifllLiid  ecchyrnmsij*  is  imjistinetl^ 
almwrv.  Excellent  receive ry  with  the  eipeetant  palh- 
iitivc*  treatment. 
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plaints;  goes  to  school  daily  and  no  mental  or  emotional  impairment  has 
be^n  obsert^ed  by  teacher.  Hearing  of  left  ear  of  normal  acuity  and  tie 
air  conduction  is  now  greater  than  the  bone  conduction ;  otoscopie  ex- 
amination—left tympanic  membrane  is  negative,  Retlexes  ne^tive. 
Fundi  negative. 

Remarks.— The  linear  fractures  of  the  vault  of  this  patient  were  possibly 
the  most  extensive  I  have  ever  seen ;  upon  bimanual  examination,  distinct 
crepitus  could  be  elicited^ — almost  a  crackling  sensation  upon  gentle  biman- 
ual pressure.  In  this  manner,  such  an  excellent  natural  decompression  bad 
been  formed  and  the  escape  and  drainage  of  the  intracranial  hemorrhage  and 
excess  cerebrospinal  fluid  had  been  m  pixjfuse,  that  the  increased  intracranial 
pressure  did  not  reach  a  height  greater  than  11  mm.  and  naturally,  no 
cranial  operation  of  decompression  and  drainage  was  advisable  or  at  all 

necessaiTt^.  The  danger  of 
an  infective  process  extend- 
ing throngh  the  scalp  into 
the  multiple  hematomata 
and  then  the  ^'eat  risk  of 
a  purulent  meningitis  re- 
sulting, was  less  in  this 
patient  on  aceoiuit  of  the 
small  amount  of  bruising  of 
the  scalp  and  the  absence  of 
a  marked  tenseness  of  the 
heraatomata  themselves ; 
the  caiTfnl  shavinsr  of  the 
entire  head  and  the  appli- 
cation of  a  mild  antis4^ptic 
wet  dressing  of  bichloride 
(1-5000)  assisted  in  lesisen- 
ing  this  danger  of  infection. 
This  patient  is  another 
illustration  of  the  cotnpara- 
tive  unimportance  of  linear 
fractures  of  the  skull  in  the  diagnosis  and  treatment  of  brain  injuries — un- 
less considered  as  an  aid  in  their  treatment  as  in  this  patient.  The  presence 
of  the  left  Oi^pejiiH'im  and  Haltinski  ref lexers  for  2  days  following  the  injury 
and  tlien  their  gnidnal  disappeai-aiice,  was  due  most  probably  to  a  mild 
ed*^matons  condition  of  the  right  cerebral  eortex^ — and  not  to  a  defuiite 
hemtM-rhagic  clot  formation,  which  would  tend  to  prolong  these  signs  of  cor- 
tical and  pyritmidal  tract  involvement.  Temporary  edema  of  the  cerebral 
cortex  is  a  rather  eonnnon  occurrence  in  brain  injuries  in  children  an 
be  sutTit'ient  to  ean.s«^  localized  epileptiform  seiznrcH^  althongh  in  the  pn 
of  this  latter  complication,  an  immediate  homoLiteral  subtemporal  i 
prcssion  and  drainage  should  be  performed  in  order  to  lessen  early  thii 
cal  irritatioti  and  thus  avoid  future  complications. 

The  rapid  improvcmeTit  of  the  hearing  of  the  left  ear  with  tl 
healing  of  the  laceration  of  the  left  tympanic  membrane  is  most  im^ 


of  the  s'aulti  in  u  palir^nl  havtiti;  n  ulIIcI  inrrcaac  of  thr  iDtra- 
cratilul  prf'jiJiurL^.  Lxetlknt  recovery  followiiiig  thf  apinuE  draio- 
a«e  (if  rt^peiitpd  I  mix  bar  punctures  a.Dcl  the  eipectant  palUa- 
tive  treat  nitiut. 
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and  is  characteristic  of  these  middle  ear  traumatic  impairments,  where  the 
tympanic  membrane  is  the  chief  lesion.  This  is  the  usual  result  of  similar 
lesions  in  adults,  but  in  them  the  return  to  normality  is  not  so  rapid.  The 
danger  of  infection  through  the  ear  in  these  patients  is  practically  nil,  unless 
meddlesome  procedures  of  irrigation  and  ** cleaning  out*'  of  the  auditory 
canal  are  attempted. 

C.  Acute  cra7iial  injtiries  associated  with  a  depressed  fracture  of  the 
vault.    Removal  of  the  depressed  hone.  Excellent  recovery. 

Case  149. — ^Acute  depressed  fracture  of  the  vault  associated  with  an 
extensive  linear  fracture ;  no  increase  of  the  intracranial  pressure.  Removal 
of  the  depressed  bone.    Excellent  recovery. 

No.  728. — John.    Four  years.    White.    Holland. 

Admitted  November  26,  1917.    Polyclinic  Hospital. 

Operation  November  28,  1917 — 2  days  after  injury.  Removal  of  de- 
pressed area  of  bone. 

Discharged  December  12,  1917 — 14  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  upon  a  fire-escape,  child  fell  one  flight  to 
the  cement  pavement  below ;  apparently  no  loss  of  conscioiLsness ;  brought 
to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (40  minutes  after  injury). — Tempera- 
ture, 98.4°  ;  pulse,  110 ;  respiration,  28 ;  blood-pressure,  102.  Very  restless 
and  crying;  mild  degree  of  shock.  Hematoma  over  postero-superior  por- 
tion of  the  right  parietal  bone.  No  bleeding  from  nose,  mouth  or  ears; 
orbital  and  right  mastoid  ecchymoses.  No  paralyses.  Pupils  slightly  en- 
larged but  react  normally.  Reflexes — present  and  equal;  no  Babinski. 
Fundi  negative. 

Treatment. — Expectant  palliative. 

Examination  (30  hours  after  admission). — Temperature,  99°  ;  pulse,  84; 
respiration,  24;  blood-pressure,  112.  Apparently  well  and  wants  to  go 
home.  Entire  scalp  ecch>Tnotic — particularly  boggy  over  the  vertex  and  to 
the  right  of  the  midline.  Bimanual  examination  is  negative  except  for 
tenderness,  especially  over  the  right  side  of  the  vault.  Both  orbits  and 
right  mastoid  area  are  ecchymosed.  No  paralyses  nor  impairments  of 
sensation.  Pupils  equal  and  react  normally.  Reflexes — patellar  active  but 
equal ;  no  ankle  clonus  nor  Babinski ;  abdominal  reflexes  present  and  equal. 
Fundi — retinal  veins  possibly  enlarged ;  no  obscuration  of  the  details  of 
either  optic  disk.  Lumbar  puncture — clear  cerebrospinal  fluid  under  normal 
pressure  (8  mm.).  X-ray  (Doctor  G.  W.  Welton) — ** shows  a  depressed 
fracture  of  the  vault  at  the  postero-superior  angle  of  the  right  parietal 
bone;  there  is  a  wide  fracture  line  extending  obli(iuely  do\vnward  and  for- 
ward to  the  base''  (Fi«r.  169). 

Treatment. — An  exploratory  incision  over  the  depressed  area  of  the  vault 
was  advised  for  fear  of  the  possible  complication  of  infection  and  also  of 
the  future  danger  of  con\'nlsive  seizures. 

Operation  (40  hours  after  admission). — Removal  of  depressed  area  of 
vault ;  small  horseshoe-shaped  incision  of  the  edematous  and  \vk«!^^t^\^^b»^^ 
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scalp,  esposiug  a  depressed  area  of  both  tables  of  the  vault  of  about  the  sisi 
of  a  silver  quarter*  In  order  to  remove  the  depressed  area  of  bone;,  a  tre- 
phine opening  was  made  upon  either  side  of  the  depression,  the  openiuf 
enlarged  and  the  fragment  of  bone  taken  out;  a  sharp-pointed  portion 
pressing  against  the  dura  and  tearing  it  was  carefully  removed ;  the  under- 
lying cortex  apparently  not  damaged.  It  was  possible  to  see  and  to  feel 
the  wide  linear  fraeture  extending  downward  from  this  area  as  disclosed 
by  the  rontgenogram.  No  attempt  was  made  to  suture  the  dural  opening 
(the  size  of  one-quarter  inch  in  length)  and  a  small  drain  of  rubber  tissue 
was  inserted  into  this  opening.  Brain  itself  was  not  under  increased  press- 
ure.    Usual  closure  of  the  scalp  with  two  drains  of  rubl>er  tissue  inserted 

down  to  the   dura.     Dura- 
^  -.^mt^K^^^^^  tion,  30  minute<3. 

Post'Operative  Notes. — 
Uneventful  re<!!over^''  and 
convalescence.  Incision 
healed  per  primam. 

Ejatriimttion  at  discharge 
(14  days  after  operation),^ 
Temperature,  98.6'^ ;  pulsi\ 
82;  respiration,  24;  blood- 
p  r  e  s  s  n  r  e ,  112.  No  com- 
plaints except  s^^neral  sore- 
ness of  the  head,  especially 
the  right  side.  Right  orbit 
and  right  mastoid  area  are 
slightly  ecehymotic.  Hear- 
ing negative.  Pupils  nega- 
tive. Reflexes  negative* 
Fundi  negative.  The  opera- 
tive area  is  s  1  i  et  h  1 1  \'  de- 
pres-sod-  normal  pulsation; 
incision  entirely  healed  so  that  no  gauze  dressing  was  necessary. 

Examiitatwn  (July  20,  1918—8  months  after  injury). — No  complaints. 
Operative  area  depressed;  slight  pulsation  visible.  Reflexes  negative- 
Fundi  negative. 

Last  Examination  (May  8,  191D— 18  months  after  injury). — ^No  com- 
plaints. Operative  area  depressed ;  slight  pulsation  visible.  Reflexes  nega- 
tive.   Fundi  negative. 

Rftiiifrkj^. — The  importance  of  earehil  and  rontine  X-ray  pictures  of  all 
patients  having  cranial  iji juries  is  well  emphasized  in  this  case-histor 
is  jiossible  that  this  depres.sed  area  of  bone  might  have  been  overlool 
this  patient  until  mouths  or  even  years  after — ^when  sjTuptoms  and 
had  developed,  and  then  it  would  have  been  late  for  the  best  results 
obtained.  The  ideal  time  for  relieving  the  condition  and  for  prev^ 
nnto%vHrd  signs  and  complications  is  after  the  shoek  has  been  over 
the  removal  of  the  depressed  area  of  bone  under  strict  a.sepsis  also 


I 


Fifi.  169.  —  Efiige  linear  frarture  pxl^nplinB  downwardi  from  a 
deprti^Hrd  frnrti]™  of  Unr»  vtiult  in  a.  imUfUl  haviiin:  no  inert'flse 
of  the  ii»tr«<_tanuil  prptwsiire.  Kxcclftfiit  recovt-ry  frilJowing  tiie 
cx^M^rtHru  palliative  tri.>atnient  and  n  removal  ol  the  dt'prc&tod 
area  of  bone. 


IN  NEWBORN  BABIES  AND  CHILDREN  575 

the  danger  of  meningitic  complications  from  infection  of  the  hematoma  of  the 
scalp  and  especially  if  the  adjacent  skin  has  been  badly  contused. 

The  absence  of  an  increased  intracranial  pressure  made  it  possible  to 
remove  the  depressed  bony  fragment  first  and  with  safety  without  preceding 
it  by  the  operation  of  subtemporal  decompression,  which  should  always  first 
be  performed  if  the  intracranial  pressure  is  definitely  increased.  The  exten- 
sive fracture  of  the  skull  is  interesting  in  view  of  the  absence  of  unconscious- 
ness and  also  the  signs  of  severe  shock.  It  merely  emphasizes  the  compara- 
tive unimportance  of  the  fracture  of  the  skull,  as  an  index  of  the  severity 
of  the  brain  injury — in  fact,  the  presence  of  a  fracture  of  the  skull  or  not 
is  of  little  importance — ^unless  it  is  a  depressed  one  of  the  vault,  which  should 
always  be  elevated  or  removed. 

Case  150. — ^Acute  severe  brain  injury  associated  with  extensive  fractures 
of  the  vault  and  a  depressed  fracture  of  the  right  parietal  bone ;  no  signs  of  an 
intracranial  lesion  or  of  an  increased  intracranial  pressure.  Operation  to 
remove  the  depression  of  the  vault  refused,  but  5  months  later  consent  was 
obtained  and  the  operation  was  then  performed.     Excellent  recovery. 

No.  922.— John.    Four  years.    White.    Holland. 

Admitted  June  26,  1917.    Polyclinic  Hospital. 

Discharged  June  27, 1917 — 22  hours  after  admission.    Operation  refused. 

Operation,  November  28,  1917 — 5  months  after  injury.  Removal  of  de- 
pressed area  of  vault. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  upon  a  fire-escape,  child  fell  to  the  stone 
sidewalk  below — a  distance  of  18  feet — striking  upon  the  right  side  of  head ; 
merely  stunned  but  no  loss  of  consciousness;  brought  to  the  hospital  in 
the  ambulance. 

Examination  upon  admission  (40  minutes  after  injury). — Tempera- 
ture, 98.6** ;  pulse,  108 ;  respiration,  28 ;  blood-pressure,  100.  Rather  stupor- 
ous and  drowsy,  but  cries  for  his  mother  when  aroused ;  in  mild  condition  of 
shock.  Contusion  of  scalp  over  right  parietal  area ;  careful  palpation  of  this 
region  reveals  an  apparent  depression  of  the  underlying  bone  and  the  sensa- 
tion of  a  ** crack"  extending  downward.  No  bleeding  from  nose,  mouth  or 
ears;  no  orbital  or  mastoid  ecchymoses;  otoscopic  examination  negative.  No 
paralysis  of  the  extremities  elicited.  Pupils  equal  and  react  to  light  nor- 
mally. Reflexes — patellar  present  and  equal ;  no  ankle  clonus  nor  Babinski  ; 
abdominal  reflexes  possibly  depressed  but  equal.  Fundi  negative.  Lumbar 
puncture — clear  cerebrospinal  fluid  under  normal  pressure  (8  mm.).  X-ray 
report  (Doctor  G.  W.  Welton) — **bony  depression  of  the  lower  posterior 
portion  of  the  right  parietal  bone — almost  2  em.  in  diameter;  wide  linear 
fracture — almost  a  defect — extends  downward  from  this  depressed  area" 
(Fig.  170). 

Treatment. — Expectant  palliative  method.  Within  one  hour,  the  child 
reacted  strongly  so  that  the  general  condition  was  considered  excellent; 
upon  repeated  examinations  Avithin  the  next  12  hours,  the  patient  disclosed 
no  neurological  signs  of  an  intracranial  injury  and  there  were  no  signs  of 
an  increased  intracranial  pressure.     On  account  of  the  depression  of  the 


57S      DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

Discharged  October  10,  1918 — 15  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  playing  upon  a  fire-escape,  child  fell  headlons 
to  the  cement  pavement — a  distance  of  25  feet — striking  upon  his  right  fore- 
head; immediate  loss  of  consciousness;  patient  was  found  by  a  policeman, 
lying  upon  the  pavement,  and  was  brought  to  the  hospital. 

Examination  upon  admission  (about  one  hour  after  injury). — ^Tem- 
perature, 98°;  pulse,  126;  respiration,  30;  blood-pressure,  102.  Semieon- 
scions ;  moderate  degree  of  shock.  Hematoma  over  the  right  half  of  frontal 
bone — the  size  of  a  lemon ;  not  tense  and  palpation  elicits  crepitus  and  an 
apparent  depression  of  the  underlying  bone.  Clotted  blood  in  both  nostrils, 
but  no  bleeding  from  the  mouth  or  ears ;  right  orbital  ecchymosis  but  no 
mastoid  discoloration.  No  paralyses  elicited.  Pupils— enlarged,  equal  and 
react  to  light  sluggishly.  Reflexes  all  abolished.  Fundi  negative.  Kc 
further  examination  was  made  on  account  of  the  severity  of  shock. 

Treatment. — Vigorous  shock  measures  instituted;  routine  expectant 
palliative  treatment.  Child  rapidly  recovered  from  the  shock  so  that  in 
the  morniiifT,  12  hours  later,  the  following  examination  was  made: 

Kxaminaiion  (12  hours  after  admission). — Temperature,  99°  ;  pulse,  88: 
respiration,  24;  blood-pressure,  114.  Perfectly  conscious;  when  asked  how 
he  was,  he  replied,  ** I  feel  fine. '  *  Right  orbit  closed  by  ecchymotic  swelling, 
wliile  the  adjacent  hematoma  had  become  larger  and  more  tense ;  only  slighth 
toiuler.  No  paralyses  or  impainnents  of  sensation.  Pupils  of  normal  w 
and  reaction.  Reflexes — patellar  exajrgerated  but  ecpial;  no  ankle  clonus 
but  double  Babinski ;  abdominal  reflexes  absent.  Fundi — retinal  veins 
dilated  :  nasal  halves  and  temporal  margins  of  both  disks  blurred  by  edema. 
Lumbar  puncture — blood-tinpred  cerebrospinal  fluid  under  a  mild  pressure 
(11  mm.).  X-ray  (recjucstcd  but  unfortunately  it  was  not  taken  until  3 
days  later,  due  to  necessary  repairs  upon  the  X-ray  machine)  Doctor 
Cr.  W.  Wdton — 'Marjre  depressed  fracture  of  the  right  half  of  the  frontal 
bone ;  linear  fracture  exteiids  vertically  downward  from  this  depressed  area 
into  the  squamous  portion  of  rijrht  temporal  bone"  (Fig.  171). 

Treatment. — Tlic  signs  of  a  definite  increase  of  the  intracranial  pressure 
not  becoming  more  marked,  the  patient  was  treated  expectantly  until  it  was 
definitely  ascertained  by  the  rontgenograms  that  a  depressed  fracture  of  tb' 
frontal  bone  was  present.  An  immediate  operation  was  advised ;  owinjr  to 
the  increased  intracranial  pressure,  a  right  subtemporal  decompression  was 
]ierform(Hl  first  and  then  the  removal  of  the  depressed  area  of  the 
vault  followed. 

Operations  (4  days  after  admission). — First.  Eight  subtemporal  de<'OTH- 
pression :  usual  vertical  incision,  bone  removed,  and  no  complications:  in 
the  temporal  musch*  beneath  the  temporal  fascia  was  found  much  free  clotte<1 
blood,  indicating  a  fracture  of  the  underlying  bone,  which  was  found  extend- 
ing backward  along  the  upper  portion  of  the  squamous  bone ;  a  small  amount 
of  extradural  clotted  blood  removed.  Dura  tense  and  bluish ;  U]>on  incisinj! 
it,  bloody  cerebrospinal  fluid  spurted  to  a  height  of  2  inches,  revealin? 
a  **wet,"  eiflematous  cortex  but  no  cortical  hemorrhages  or   lacerations 
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make  a  small  trephine  opening:  at  the  anterior  edge ;  the  rongeurs  were  in- 
serted, the  opening  enlarged  and  the  depressed  bony  fragment  was  removed. 
It  was  found  that  a  small  tear  of  the  underlying  dura  had  been  made  by  the 
pointed  bony  edge,  but  no  other  lesion  was  observed  and  the  tmderlying 
cortex  pulsated  normally  and  under  normal  tension,  A  small  piece  of  the 
pericranium  was  placed  over  tiie  dural  opening  and  the  scalp  sutured  after 
2  drains  of  rubber  tissue  had  been  inserted.    Duration,  25  minutes. 

Post-operative  Notes, — ^Aq  uneventful  convalescence  occurred,  so  that 
child  was  discharged  on  the  eighth  day  after  operation — the  neurological 
examinations  being  negative  as  before  the  operation,  A  post-operative 
rontgeuogram  was  now  taken,  **  showing  the  bony  defect  due  to  tlie  removal 
of  the  depressed  area  of  bone;  descending  line  of  fracture  very  faint/' 

Last  Examination  (May  21, 1919 — 23  months  after  injury  and  18  months 
after  operation).— No  complaints — **as  if  the  bump  had  not  happened*'; 
went  to  primary  class  during  the  past  year  and  his  reports  were  good.  Site 
of  operation  pulsates  slightly;  bony  opening  smaller  from  new  bone  for- 
mation about  its  periphery.    Reflexes  negative.    Fundi  negative. 

Reniarks.~The  extensive  fractures  of  the  skiiU  in  this  patient,  as  demon- 
strated by  the  rontgenograin  and  at  operation,  in  the  absence  of  any  intra- 
cranial lesion  of  hemorrhage  or  cerebral  edema,  illustrate  again  the  com- 
parative unimportance  of  the  fractures  of  the  skull  following  crauuil  injuries 
in  the  diagnosis  ant!  prognosis  of  tlirse  piitients;  in  the  absence  of  the 
depression  of  the  vault,  no  operation  would  have  been  indieated,  and  it  is 
possible  for  this  patient  to  have  obtained  an  excellent  ultimate  result  even 
without  the  removal  of  the  depressed  area  of  the  vault,  and  yet  it  was  too 
great  a  risk  to  permit  this  child  to  undergo  for  fear  that  future  compli- 
cations might  occur;  therefore,  the  removal  of  the  depressed  area  of  the 
vault  was  advised  in  the  absence  of  all  neurological  signs  and  merely  as  a 
prophylactic  measure. 

The  clear  cerebrospinal  fluid  as  obtained  by  lumbar  puncture  imme* 
diately  following  the  cranial  injury  tended  to  exclude  an  intracranial  hemor- 
rhage and  this  is  usually  true,  although  it  is  possible  for  an  extensive  snb- 
dural  hemorrhage  to  be  present  and  yet  the  cerebrospinal  fluid  at  lumbar 
puncture  be  clear;  this  is  probably  due  to  a  blockage  of  the  cerebrospinal 
fluid  in  the  neighborhood  of  the  foramen  magnum. 

It  must  be  remembered  in  these  patients  that  the  risk  of  the  simple 
elevation  and  removal  of  a  depressed  fracture  of  the  vault  is  practically  nil, 
and  that  only  primary'  anesthesia  is  necessary'  in  children  and  the  more 
nervous  of  tlu^  patients,  while  the  local  anesthesia  of  novoeaine  is  very  satis- 
factory for  the  more  stable  patients. 

Case  15L— Acute  severe  brain  injury  associated  with  a  depressed  frac- 
ture of  the  skull  and  with  marked  signs  of  an  increased  iutracrauial  press- 
ure ;  laceration  of  the  right  frontal  lobe.  Subtemporal  decompression  first 
and  then  a  removal  of  the  depressed  area  of  bone.     Excellent  recovery. 

No.  1024.— Peter.    Seven  years.    White.    School.    U.  S. 

Admitted  September  21,  1918.    Polyclinic  Hospital. 

Operation  September  25,  1918 — i  days  after  admission.  First,  rv^^is^ 
subtemporal  deeompression ;  second,  removal  of  de^nixisawi  a.tfe^  ^t  n^xjW, 
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not  been  demonstrated,  then  naturally  no  operation  would  have  been  mdi- 
cated  since  the  intracranial  pressure  was  not  high  enough  in  itself  to  warrant 
the  operation  of  decompression  and  drainage,  and  the  presence  of  the  over- 
lying hematoma  made  impossible  an  accurate  diagnosis  of  the  underlying 
depressed  fracture  of  the  vault ;  when  satisfactory  rontgenograms  are  not 
available,  then  an  exploratory  incision  of  the  scalp  should  be  performed  for 
fear  of  future  complications,  both  mentally  and  emotionally,  and  especially 
in  regard  to  convulsive  seizures.  In  this  patient  a  subtemporal  decompres- 
sion was  first  performed  for  fear  of  producing  still  greater  damage  to  the 
underlying  cerebral  cortex,  while  attempting  to  remove  the  bony  depression 
— a  frequent  disaster  when  this  precaution  is  not  taken. 

The  absence  of  clinical  signs  of  the  cortical  laceration  other  than  the 
temporarj^  ones  of  increased  reflexes,  and  particularly  the  Babinski  (which 
was  bilateral),  is  a  common  observation  in  patients  when  the  comparatively 
** silent  areas'*  of  the  cerebral  cortex  are  involved — and  possibly  most  of  all, 
the  right  frontal  lobe  in  right-handed  patients  and  then  the  right  temporo- 
sphenoidal  lobe.  Naturally,  sufficient  time  has  not  elapsed  since  the  injury 
to  estimate  the  effects  of  this  intracranial  injury  upon  the  future  mental  and 
emotional  development  of  the  child  or  whether  he  will  continue  to  remain 
as  normal  as  before  the  injury ;  it  is  very  doubtful  and  yet  similar  cases  of 
years  in  duration  have  had  that  fortunate  end-result.  The  danger,  however, 
of  emotional  instability  at  least  is  very  great  indeed. 

D.  Ande  brain  injuries  associated  with  an  increased  intracranial  pres- 
sure.   Subtemporal  decompression  and  drainage.    Excellent  recovery. 

Case  152. — Acute  severe  brain  injury  associated  with  a  fracture  of  the 
base  of  the  skull  and  with  high  intracranial  pressure  due  to  cerebral  edema. 
Right  subtemporal  decompression  and  drainage.    Excellent  recovery. 

No.  046.— Mar^^    Four  years.    White.     U.  S. 

Admitted  May  23,  1913 — 3  hours  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  J.  A.  Bodine. 

Operation  (^lay  23,  1913 — 3  hours  after  admission).  Right  subtemporal 
decompression  and  drainage. 

Discharged  June  5,  1913 — 12  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness, — While  playing  in  the  street,  child  was  struck  by  an 
express  wagon ;  no  known  loss  of  consciousness,  but  she  became  very  drowsy 
within  one  hour  and  bled  from  the  right  ear;  brought  to  the  hospital  in 
the  ambulance. 

Examination  upon  admission  (3  hours  after  injury). — Temperature, 
100.4°  ;  pulse,  66 ;  respiration,  16 ;  blood-pressure,  120.  Well-nourished  white 
child.  Semiconscious ;  no  signs  of  shock.  Bimanual  examination  of  head  is 
negative.  Small  amount  of  blood  trickling  from  the  right  ear;  no  cerebro- 
spinal fluid  observed.  Right  mastoid  ecchjinosis.  Pupils  equal  and  of 
normal  reaction.  Reflexes — ^knee-jerks  active,  right  possibljr  greater  than 
left ;  tendency  to  a  right  Babinski ;  abdominal  reflexes  present,  left  possibly 
greater  than  right.  Fundi — definite  fulness  of  retinal  vessels  with  slight 
edematous  haziness  over  the  nasal  halves  of  both  optic  disks.     Lumbar 
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observed.  Cortex  teuded  to  bulge,  but  owing  to  the  escape  of  much  cere- 
brospinal fluid,  it  receded  at  the  end  of  the  operation  and  pulsated  slightly. 
Usual  closure  with  2  drains  of  rubber  tissue  inserted. 

Second,  Removal  of  the  depressed  bone:  vertical  incision  of  3  inches 
over  the  hematoma  and  the  site  of  the  depressed  area  of  the  vault.  Upon 
retracting  the  scalp,  much  clotted  blood  and  macerated  brain  tissue  welled 
out  of  cavity,  exposing  a  triangular  depressetl  art  a  of  bone  of  2  inclies  in 
diameter  and  extending  through  the  torn  dura  into  the  underlying  cortex. 
This  fragment  of  depre-ssed  bone  wa.s  etireful  ly  removed  with  rongeurs,  the 
dura  sutured  and  a  small  drain  of  rubber  tissue  inserted  subdural ly  into 
the  laceration  of  the  brain.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted  beneath  the  seali>.     Duration,  &)  minutes. 

Post'Operufive  Notes. — Unevenlfid  operative  recovery;  much  bloody  and 
then  straw-colored  cerebro- 
spinal fluid  was  drained  J 
all  drains  removed  on  the 
second  day  an<l  sutures  on 
the  sixth  <laypost~operiitive. 

Eja  m  i n a  t io  n  at  d  i  s  - 
c  h  a  r  fr  e  f  1  ;i  days  after 
operation ) . — Temperature, 
98.6  J  pulse,  80:  respira^ 
tion,  24;  blond -pressure, 
1 14.  No  complaints  except 
for  soreness  about  the 
operative  areas.  No  im- 
p  a  i  r  m  c  n  t  mentally  or 
emotionally  rlicited;  no 
paralyses  or  sensory  dis- 
turbances. Pupils  equal 
and  react  nornmlly.  He- 
flexes:  patellar  active  but 
equal ;  no  ankle  clonus  nor  Babinski— possibly  a  tendeucy  to  a  Bidiiiiski  on 
the  left  foot;  abdominal  reflexes — left  depressed.  Fundi — retina!  veins 
possibly  enlar«red :  un  obscuration  of  details  ot*  citb<'r  optic  disk, 

Trenimfuf. — Parents  eautioned  to  restrirt  the  eliiTd's  activities  for  a 
period  of  3  months  at  least ;  no  meat,  mciit-soup,  tea  or  c<>(Tec ;  daily 
bowel  movement. 

Kjannnufion  (June  10,  IDlf*— J  months  after  injury), — No  et»mplainta; 
is  goinjT  to  school  and  *' seems  as  well  as  ever.'*  Oj>erative  sites  slijrhtly 
depressed  but  the  pulsation  is  normal.  Reflr^xes  active  but  othL-rwise 
negative.    Fundi  nei^rative^ — possibly  s!i*rht  eiilarjrement  of  the  retinal  veins. 

Last  Exam'nuiiion  (May  21,  1f)lD — H  months  after  injury). — No  com- 
plaints— ^'Vjust  like  any  other  cliild.''  Operative  sitf^s  more  df^pressed  than 
at  preceding  examination.  Reflexes  negative,  except  for  a  less  active  left 
abdominal  reflex.    Fundi  nej^ative. 

Remarks. — The  importiuiee  of  an  X-ray  picture  in  all  cranial  injuries  is 
well  illustrated  in  this  patient;  if  the  depressed  ?Tae\.\\T«?  \A  Wv  \-Olv\W^^ 


Fj<;.  171,  —  Hiiuo  (Ippr^-jiHt^cd  irftfturi*  unil  rndtatiriE  ^iidf  hiwtir 
fracture  of  riirJil  tiiilf  of  fnuiTu]  Unuv  tri  a  |uitiiMit  huA  iii>r  :i  hi«;b 
intriirrMTiinl  rirnftsurc:  riieht  suhlcrnfM-iral  (leronipffasimn  first 
anJ  Oieii  a  rtmovuJ  uf  th*  dcprCitttud  bon«.     Exeelleut  recovury. 
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not  been  demODStrated^  tboi  ostaiaUx  no  operation  woidd  l«w  * 
cated  sinee  the  intneruiul  prmun  was  not  high  enough  in  Jgdf  to 
the  operatioD  of  deeompressioii  and  drainage,  and  the  preaener  «^*^ 
iTing  hematoma  made  impossible  an  accurate  diagnosis  ol  we 
depressed  fracture  of  the  \*aah;  when  satisfactory  rontgena^" 
available,  then  an  exploratory  incision  of  the  scalp  should  be 
fear  of  fnture  complications^  both  mentally  and  emotionally, 
in  regard  to  convulsive  seixiipes.    In  this  patient  a  siibtemp***! 
gion  was  first  performed  for  fear  of  producing  still  greater  dfl 
underlying  cerebral  cortex,  whiJe  attempting  to  remove  the  U^JF 
— a  freijuent  disaster  when  this  precaution  is  not  taken. 

The  absence  of  clinical  signs  of  the  cortical  laceration  othg^ 
terofmrarj'  ones  of  increased  reflexts;.  and  particularly  the  Babiaifri  ( 
W3A  bilateral),  is  a  common  observation  in  patients  when  the  eoap 
**  si  lent  areas"  of  the  cerebral  cortex  are  involved — and  possibly  wm 
the  right  frontal  lobe  in  right-handed  patiejits  and  then  the  rigfcS 
uphenoidal  lobe.    Naturally,  sufficient  time  has  not  elapsed  since  *' 
f/i  e^iiimate  the  effects  of  this  intracranial  injury  upon  the  futtire  i 
emotional  development  of  the  child  or  whether  he  will  continue  l» 
M  rtftrrnal  ah  before  the  injury;  it  is  very  doubtful  and  yet  similar 
y^nrn  in  duration  have  had  that  fortunate  end-result.    The  danger,  1 
of  f^riolional  instability  at  least  is  very  great  indeed, 

D,  Arutf  brain  injurus  assiHuited  with  an  increased  infracram^  ^^ 
iur^.,     Huhitttnporal  decornpression  mtd  drainage,    EiceUent  recamrj^ 

r'A«i.  ir/J-— Acute  severe  brain  injury  associated  with  a  fractiife  rf  W 
hfm\  at  the  ^kiill  and  with  high  intracranial  pressure  due  to  cerebral  ok«a. 
Hiifht  unbttrnporal  decompression  and  drainage.    Excellent  recovefy. 

NV  rm    -Mary,    Four  years.    White.     U.S. 

MtuiWM  May  23.  191:3— ^3  hours  after  injurv.  Polyclinic  Hospinl 
It/ff*  rnil  by  Doctor  J.  A.  Bodine. 

Opt  raiioij  /.May  2.'^.  lf>i:5— 3  hours  after  admission).  Right  subtemponl 
di'«'//rfiprr-HMOji  and  drainage. 

JiiM.iiartfi^tl  J  tun.  5^  li>i3— 12  days  after  operation, 

iuimdjf  haiorff  nepitive. 

Ptri^omil  histortf  ni^'ative. 

I'rrsfftt  ////(e*x— Whil,*  playinjr  in  the  street,  child  was  struck  by  an 
express  wagc^n ;  no  kriowij  lo^^s  of  eonseiousness.  but  she  became  very  drowiT 
\uuun  uw'  huur  and  Ulvi}  from  the  risrht  ear:  brought  to  the  hospital  in 

inr)4^''''''T^^i"   "^'*"    admission    (3   hours  after   injury) .—Temperature, 
child    '^       '       J  respiration,  16  ;  blooii^pressure,  120.  Well-nourished  white 
i.pe.^t Jv^  ^^*'^'*'!f"''^^'^ '  *'''  ^^-^^  ''^  ^hoek.    Bimanual  examination  of 
sninJl   fl^  -A^    '''''''''''^  ''^  **^»^«^^  trickling  frnni  the  risrht  ear;  no 
^^!^Zf^L^^  ^^^^^  --*-^  ccch>^osis.     Pupils  equal 

left'  teMrlin       f       ^*^"'^^^^~knee- jerks  aetive,  ri^ht  possibly  grreat 
greater  than    \lh    '''"!'*  ^^l>in^'^lii ;  abdominal  redoxes  present,  left 
edematmi^  1   ^-^     ^'"^di— definite  fulness  of  retinal  vessels  wi 
eaematmis  haziness  over  the  nasal  halves  of  both  optic  disks. 
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puncture — cerebrospinal  fluid  slightly  blood-tinged  and  under  high  pressure 
(approximately  21  mm.) ;  only  4  c.c.  removed  for  examination. 

Treatment. — ^An  immediate  right  subtemporal  decompression  and  drain- 
age advised  to  lower  this  high  intracranial  pressure  for  fear  of  acute  medul- 
lary complications. 

Operation  (3  hours  after  admission). — Right  subtemporal  decompression 
(primary  anesthesia) :  usual  vertical  incision  and  bone  removed;  no  compli- 
cations. Dura  very  tense,  and  upon  incising  it,  the  slightly  blood-tinged 
cerebrospinal  fluid  spurted  a  distance  of  9  inches — striking  the  operator 
in  the  left  eye  and  passing  even  behind  his  head.  The  underlying  cerebral 
cortex  was  very  **wef  and  edematous  with  its  vessels  markedly  congested; 
no  hemorrhage  or  cortical  laceration  visible.  The  bulging  cortex  became  less 
tense  as  the  excess  cerebrospinal  fluid  escaped,  so  that  at  the  end  of  the 
operation  the  pulsation  of  the  brain  was  almost  normal.  Usual  closure 
with  one  drain  of  rubber  tissue  inserted  beneath  the  right  temporo-sphenoidal 
lobe  and  emerging  at  the  lower  angle  of  the  incision.  Duration,  38  minutes. 
Post -operative  Notes. — Uneventful  recovery  and  convalescence ;  the  drain 
was  removed  on  the  second  day  upon  the  lessening  of  the  drainage  of  clear 
cerebrospinal  fluid.  Child  became  perfectly  conscious  and  improved  rapidly. 
Examination  at  discharpre  (12  days  after  operation). — Temperature, 
98.8°  ;  pulse,  84;  respiration,  24;  blood-pressure,  116.  No  complaints  except 
the  usual  soreness  at  the  site  of  operation ;  this  bulged  slightly  but  pulsated 
normally.  Hearing  of  right  ear  less  than  left ;  bono  conduction  greater  than 
air  conduction  in  right  ear;  otoscopic  examination  discloses  a  tear  in  the 
upper  posterior  quadrant  of  the  right  tympanic  membrane.  Reflexes — 
active  but  otherwise  negative.  Fundi — retinal  veins  possibly  enlar.fred  but 
otherwise  negative.  X-ray  report  (Doctor  A.  J.  Quimby) — *'no  fracture  of 
the  skull  demonstrated. ' ' 

Examination  (June  4,  1914 — 13  months  after  injury). — No  complaints. 
The  operative  site  is  being  narrowed  by  new  bone  formation — slightly  convex 
outward.  Hearing  of  right  ear  almost  equals  that  of  left ;  bone  conduction, 
however,  equals  air  conduction.    Reflexes  negative.    Fundi  negative. 

Examination  (September  16,  1917 — 40  months  after  injury). — No  com- 
plaints; goes  to  school  daily  and  ''no  different  from  the  other  children," 
writes  teacher.  New  bone  formation  has  almost  entirely  covered  the  decom- 
pression opening  except  at  its  posterior  middle  portion;  slight  pulsation 
palpable  there.  Hearing  of  both  ears  equally  acute ;  otoscopic  examination 
of  right  ear  negative,  air  conduction  greater  than  bone  conduction  in  both 
ears.    Reflexes  negative.    Fundi  negative. 

Last  Examination  (May  4,  1919 — 72  months  after  injury).— No  com- 
plaints referable  to  the  head.  A  very  small  irregular  bony  opening  at  the 
site  of  the  former  operation  persists;  no  pulsation  visible  or  palpable. 
Hearing  negative.     Reflexes  negative.     Fundi  negative. 

Remarks. — The  new  bone  formation  which  occurred  in  these  patients  be- 
fore the  periosteum  of  the  bone  was  removed  at  the  time  of  the  operation  is 
not  in  any  way  harmful,  unless  there  persists  a  mild  chronic  cerebral  edema 
producing  an  increase  of  the  intracranial  pressure ;  in  these  latter  patients, 
it  would  then  be  essential  for  tl:is  pressure  to  be  entirely  relieved  by  the 
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patent  decompression  opening  and  the  decompressive  effects  in  no  degree 
lessened;  if,  however,  the  increased  intracranial  pressure  has  disappeared, 
then  there  is  no  need  for  the  bony  decompression  opening  to  remain  patent 
For  fear,  however,  that  this  intracranial  pressure  does  not  subside  to  normal, 
it  is  essential  that  the  decompression  opening  remain  a  permanent  one,  and 
for  this  reason,  the  so-called  periosteum  covering  this  bone  is  always  removed, 
and  during  the  past  three  years  there  has  not  been  a  patient  in  whom  the 
operative  site  has  been  covered  by  a  membrane  formation — at  most  merdj 
a  slight  narrowing  of  the  opening  at  the  bony  margins  alone. 

The  excellent  immediate  and  end-results  of  the  patients  of  this  character 
are  most  gratifjing;  a  normal  individual  is  obtained — emotionally,  men- 
tally and  physically,  with  little  or  no  risk  of  future  complications  such  as 
epileptiform  seizures,  etc.  The  rapid  recovery  of  normal  hearing  of  the 
impaired  ear  is  the  usual  history  of  these  patients,  and  especially  in  children, 
with  and  without  operation. 

Cask  153. — Acute  severe  brain  injury  associated  with  a  fracture  of  the 
base  of  the  skull  and  with  signs  of  high  intracranial  pressure.  Right  sub- 
temporal decompression  and  drainage.    Excellent  recovery. 

No.  061.— Edwin.    Five  years.    White.    U.  S. 

Admitted  June  2,  1913.  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Wyeth. 

Operation  June  2,  1913 — 6  hours  after  admission.  Right  subtemporal 
decompression  and  drainage. 

Discharged  June  16,  1913 — 14  days  after  operation. 

Family  hist  or  i/  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  in  the  street,  patient  was  knocked  down 
by  an  automobile ;  no  known  loss  of  consciousness ;  cried  for  a  period  of 
30  minutes  and  then  became  drowsy :  profuse  bleeding  from  the  right  ear 
with  a  small  amount  of  cerebrospinal  fluid  mixed  in  the  blood;  brought  to 
the  hospital  in  the  ambulance. 

Examiimtion  upon  admission  (4  hours  after  injury). — Temperatnre. 
100.2°:  pulse,  68;  respiration,  18;  blood-pressure,  116.  Well-nourished 
white  child ;  semiconscious.  No  signs  of  shock.  Many  contusions  over  face 
and  head ;  ecchymosis  of  right  orbit  and  over  the  right  mastoid  area.  Clotted 
blood  in  the  right  auditory  canal.  No  paralyses.  Pupils  of  normal  size  and 
of  normal  reaction  to  light.  Reflexes — patellar  increased  but  equal ;  no  ankle 
clonus  but  a  double  Babinski ;  abdominal  reflexes  absent.  Fundi — ^retinal 
veins  full ;  definite  haziness  and  edema  over  the  nasal  margins  and  halves 
of  both  optic  disks.  Lumbar  puncture — clear  cerebrospinal  fluid  under  hiffh 
tension  (approximately  20  mm.)  ;  only  small  amount  of  fluid  (3  c.c.)  allowed 
to  escape  for  fear  of  inducing  a  direct  medullarv'  compression.  X-ray  (Doc- 
tor A.  J.  Quimby) — **no  fracture  of  the  skull  visible."  (This  picture  was 
takon  while  waiting  for  the  operating-room  to  be  prepared.) 

Treatment. — An  immediate  right  subtemporal  decompression  advised 
to  anticipate  a  possible  medullary  edema. 

Operation  (6  hours  after  admission). — ^Right  subtemporal  decompres- 
sion:  usual  vertical  incision  and  removal  of  bone;  no  complications.    Upon 
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ji«ncising  the  dura,  which  was  under  much  tension,  slightly  blood-tinged 

i^cerebrospinal  fluid  spurted  to  a  height  of  2  inches,  and  upon  enlarging 

11^  the  dural  incision,  the  underlying  arachnoid  was  punctured,  allowing  the 

ji^  cerebrospinal  fluid  to  spurt  to  a  height  of  3  inches,  and  it  continued  to 

.-do  so  for  almost  4  minutes;  a  second  opening  in  the  arachnoid  spurted 

;  similarly.     (This  was  the  highest  pressure  I  had  ever  observed  in  a  child 

having  a  brain  injury.)     The  cerebrospinal  fluid  was  only  slightly  blood- 

^  tinged  and  owing  to  its  rapid  escape,  the  bulging  cortex  became  more  relaxed 

and  its  pulsation  visible.    Usual  closure  with  one  rubber  tissue  drain  inserted 

beneath  the  right  temporo-sphenoidal  lobe  into  the  middle  fossa.    Duration, 

40  minutes. 

Post-operative  Notes, — No  complications.    Within  8  hours,  the  child  be- 
^    came  more  normal  mentally  and  cried  for  his  mother.     Profuse  drainage  of 
'    clear  cerebrospinal  fluid  for  36  hours ;  the  drain  was  then  removed. 
^  Examination  at  discharge    (14  days  after   injury   and  operation). — 

Temperature,  98.8°;  pulse,  82;  respiration,  26;  blood-pressure,  118.  No 
complaints  except  for  soreness  at  the  site  of  operation.  Decompression 
area  bulges  slightly  beyond  the  flush  of  scalp;  normal  pulsation.  Oto- 
scopic  examination  reveals  a  torn  right  tympanic  membrane  in  its  lower 
posterior  quadrant,  hearing  of  right  ear  definitely  impaired — bone  conduc- 
tion being  greater  than  air  conduction.  Pupils  equal  and  of  normal  reac- 
tion. Reflexes:  active  but  otherwise  negative;  no  Babinski.  Fundi — retinal 
veins  slightly  enlarged  but  no  edematous  blurring  of  the  details  of  either 
optic  disk. 

Treatment. — Parents  continued  to  keep  the  child  quiet  and  in  a  non- 
excitable  condition  until  the  fall — a  period  of  three  months ;  not  to  play  in 
the  sun ;  light  diet  of  no  meat,  meat-soup,  tea  or  coffee — but  rather  vegetables, 
bread  and  milk;  dail}'  movement  of  the  bowels. 

Examination  (June  7,  1914 — 12  months  after  injury). — No  complaints; 
has  been  going  to  school  during  past  winter  and  *^does  well.''  Operative 
bony  opening  is  being  narrowed  and  almost  covered  by  new  bone  formation — 
slightly  convex  outward.  (This  occurred  in  several  of  the  patients  due  to 
the  periosteum  of  the  bone  not  being  entirely  removed  but  merely  scraped 
back;  during  the  past  3  years,  the  periosteum  is  always  removed  separately 
and  this  formation  of  new  bone  no  loiifrer  occurs  to  any  extent.)  Hearing 
of  right  ear  less  acute  than  that  of  left :  bone  conduction  equals  air  conduc- 
tion in  right  ear.    Reflexes  negative.    Fundi  negative. 

Examination  (September  12,  1916 — 39  months  after  injury). — No  com- 
plaints; **the  same  as  any  other  child,"  mother  states.  Site  of  operation 
entirely  covered  by  new  bone  formation,  slifrhtly  convex  outward.  Hearing 
of  right  ear  equals  that  of  left ;  air  conduction  greater  than  bone  conduc- 
tion in  both  ears;  otoscopic  examination  negative.  Reflexes  negative. 
Fundi  negative. 

Last  Examination  (April  20,  1919 — 70  months  after  injurvO. — No  com- 
plaints; **a  strong,  well  boy  in  every  way."  Site  of  operation  entirely 
covered  by  new  bone  formation.  Hearing  nejrative.  Reflexes  negative. 
Fundi  negative. 

Remarks. — Several  points  are  of  interest  in  this  case-historv" : 
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The  absence  of  any  blood  in  the  cerebrospinal  fluid  at  lombar  puncture 
and  yet  its  presence— though  of  mild  degree — in  the  intracranial  cerebro- 
spinal fluid  is  an  observation  of  rather  more  frequency  than  is  usually 
believed;  merely  because  the  lumbar  puncture  obtains  clear  cerebrospinil 
fluid  is  by  no  means  conclusive  that  an  intracranial  hemorrhage  of  even  the 
subdural  and  subarachnoid  type  is  not  present  and,  at  times,  in  large  amount 

The  high  intracranial  pressure  in  this  child  is  the  exception  rather  than 
the  rule,  but  its  cause  being  an  excess  of  cerebrospinal  fluid  producing  a 
**wet,"  edematous  brain  rather  than  a  result  of  profuse  hemorrhage,  is  the 
usual  one — the  so-called  acute  traumatic  cerebral  edema.  It  is  very  doubt- 
ful if  this  degree  of  high  intracranial  pressure  could  have  been  drained 
entirely  by  the  natural  means  of  absorption — possibly  for  an  inunediate 
recovery  of  life  but  not  for  an  excellent  ultimate  recovery  of  nonnalitv, 
which  was  obtained  following  the  operation.  The  risk  of  the  operation 
was  slight  compared  to  the  great  danger  of  future  impairment— emotionallv, 
mentally  and  physically. 

The  early  recovery  of  hearing  is  also  the  usual  result  of  these  injuries 
in  children,  in  w  hom  the  fracture  of  the  petrous  bone  does  not  damage  the 
ossicles  of  the  middle  ear  or  the  internal  ear  itself ;  the  tympanic  membrane 
regains  its  normal  appearance  very  rapidly. 

Case  154. — Acute  severe  brain  injury  a.ssociated  with  a  linear  and  akoa 
depressed  fracture  of  the  left  temporo-parietal  area  and  with  signs  of  high 
intracranial  pressure;  motor  aphasia  and  right  facial  weakness.  Left 
subUMnporal  decompression  and  drainage.     Excellent  recoverj\ 

No.  361.— Charles.    Ten  years.    White.    School.    U.S. 

Admitted  March  26,  1915.     Polyclinic  Hospital. 

Operation  March  27,  1915 — 14  hours  after  admission.  Left  subtemporal 
decompression  and  drainage. 

Discharged  April  12, 1915 — 14  days  after  operation. 

Fa  wily  Jlistory. — Parents,  brothers  and  sisters  are  all  right-handed,  as  is 
the  patient. 

Personal  history  negative. 

Present  Illness. — ^While  playing  in  street,  the  boy  was  struck  and  knocked 
do\ni  by  a  taxicab ;  no  loss  of  consciousness,  or  if  so,  only  momentarily,  but 
from  the  time  of  accident  the  patient  was  unable  to  speak ;  brought  to  the 
hospital  in  the  ambulance. 

Examination  upon  admission  (40  minutes  after  injury). — ^Tempera- 
ture, 98.4°  ;  pulse,  118 ;  respiration,  28 ;  blood-pressure,  110.  Conscious,  and 
very  restless ;  understands  what  is  said  to  him,  but  he  is  unable  to  speak, 
although  he  attempts  to  do  so — ^making  inarticulate  sounds;  he  is  able  to 
WTite  *  *  you, ' '  * '  yes '  *  or  *  *  no, "  but  cannot  speak  the  words ;  no  bleeding  from 
nose,  mouth  or  ears;  right  and  left  orbital  but  no  mastoid  ecch^^moses. 
Definite  tenderness  over  the  left  temporo-parietal  area  where  there  is  a  slight 
depression  of  the  underlying  bone  of  about  2  inches  in  diameter.  Cortical 
paralysis  of  right  side  of  face  is  well  marked — with  drooping  of  the  right 
side  of  the  mouth  and  the  disappearance  of  the  right  naso-labial  fold ;  right 
forehead  muscles  not  involved.  No  paralysis  of  the  arms  or  legs.  Pupils 
— equal  but  moderately  enlarged  and  react  to  light  sluggishly.    Reflexes:  all 
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depressed;  no  Babinski,  Oppenheiui  or  (lanlon  ^fHt^xt*s;  aMominal  retlexes 
absent.    Fundi  negative. 

Treatment, — Vigorous  shock  measures  instituted.  Within  10  hours  (dur- 
ing the  ni^ht),  the  condition  of  the  patient  improved  but  tlie  sigos  of  an 
increased  intracranial  pressure  became  more  and  more  marked. 

Examination  (12  hours  after  admission). — Temperature,  99.2";  pulse, 
80;  respiration,  20;  bloixl -pressure,  118.  Conscious  liut  cannot  talk;  points 
to  his  head  and  holds  it  as  thoujjh  having  a  severe  headache.  No  signs  of 
shock.  Small  hematoma  over  site  of  depressed  area  of  bone  in  the  left  tera- 
poro-parietal  area,    Otoscopic  examination  negative.    Right  facial  paralysis 

of  the  cortical  type  persists. 

No  weakness  of  either  arm 

elicited.  Pupils — left  slightly 

lartrer  than  right ;  reaction  to 

light  normal.     Reflexes:  pa- 

t^ellar  —  both  exaggerated, 

right    possibly    more    than 

left;  double  exhaustible  left 

ankle  clonus  but  no  typical 

Babinski;  abdominal  redexcs 

depressed,    right   possibly 

more  than  left.   Pundi^rct- 

inal     veins     dilated;     nasal 

halves  of   both   optic    disks 

obscured  by  edema.  Tjumbar 

puncture  —  slightly     hlood- 

t  i  n  g"  e  d  cerebro.spinal  fluid 

imder  h isrh  p  r e s s u  re  (21 

mm.).    X-ray  (Doctor  A.  J. 

Qu  i mby )  — ' '  dep r essed    a rea 

of  bone,  4  em.  in  diameter,  in  left  temporal  an*a  ;  an  exten.sive  linear  fracture 

Kf  left  frontal  Iwine  extending  backward  into  left  parietal  Ixmc  and  to  the 
pper  portion  of  the  depres.sed  area''  (Fig,  172). 
Treatment, — ^An   immediate  subtemporal  decompression  advised — both 
iJower  the  general  increase  of  the  intracranial  pressure  and  also  to  remove 
'flti^dejjressed  area  of  thi^  overlying  vaidt. 

Operaiion  (14  hours  after  admission). — ^Left  subtemporal  decompression : 
usual  vertical  incision,  bone  removed,  and  no  eomplicatiims;  bone  rather 
thin  and  extending  to  the  upper  part  of  the  squamous  bone  was  a  linear  frac- 
ture, lielow  which  was  a  depress^^l  area  of  Ikuic — about  I^^j  iucIr^  in  diame- 
ter and  depressed  to  a  depth  of  1  cm.  Dura  tense  and  bluish,  and  upon 
Hicisin^  it,  bloody  cerebrospinal  fluid  spurted  to  a  height  of  8  inches;  the 
Underlying  cortex  tended  to  protrude  but  did  not  rupture,  as  the  lateral 
ventricle  was  now^  iniuctui*ed  .successfully  and  almost  10  e.e.  of  clear  cerebro- 
spinal  fluid  was  removed,  permitting  the  brain  to  relax  and  even  t€  pulsate  at 
the  end  of  the  operation.  No  hemorrhage  in  the  cortex  itself  nor  were  corti- 
cal lacerations  visible.  Usual  closure  with  2  drains  of  rubber  tissue  inserted. 
Duration,  42  minutes. 


Flu.  172.— Exlcnutve  horinminl  linear  fracture  of  left  vault 
afttociaterl  with  a  depreflcci  fractun^,  in  a  patieut  haviuic  ft 
kiigh  mtrarniDiftl  jjrwwurr'  aRs^M-iatiti  with  a  iiioltir  uphiiflui  and 
ritcfif  facial  weakness.  Ciiniplete  reouvery  foUuHiUK  n  left 
vubtempoml  di"Ofinijirv4*i*>n  iimJ  tfujoval  t>f  boay  depreauon. 


t 


Fj<i.  173, — 'J'ho  st'Vf'iiili  day  jj"6t-opt"riitivp,  showing 
tho  bitatrrat  orbital  fci:hyrtitt«e»  jinil  the  left  Hiibronjuini' 
t»vfi]  JtortiurrhaRi-.  The  ii«iuul  ilrr^iriK  and  hpHd  barifljiKC 
hK'iitely  tasUrutl  und  "atachorctl"  by  several  ftiuall  atripa 
of  mlbeaivu  ptu^er* 
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Post -opera  i  ire  Notes, — Un* 
I -vent  fill  operative  recovery;  2 
hours  after  operation,  this  boy 
spoke  a  few  words  with  difficulty 
and  in  monosyllables.  Within 
:](>  hours  after  operation,  the 
weakiieHs  of  the  ri«rht  side  of  the 
face  lessened  and  the  speech  was 
improved  so  that  sentences  could 
be  formed  and  enunciated 
clearly.  On  the  seventh  <lay 
X^ost-operative,  a  phntoiniaph 
was  taken,  showint;  the  bandage 
iti  situ  and  the  orbital  ecchy- 
muses  (Fig",  173). 

Esamiiuttion  at  discharge 
(14  days  after  operation). — 
T(^iiiperature»  98. G"';  pulse,  82: 
respiration,  22  ;  hi ooij- pressure, 
114,  No  complaints  except  **I 
feel  a  little  weak.-*  No  facial 
\^'eakness  can  be  deiiioust rated 
by  sptH'ial  tests.  Spet^ch  is  ueirative;  patient  can  repeat:  **Annind  the  rug- 
ged roek  the  rag^e*!  rasr^al  ran/'  '*Tlie  third  red  riding  artillery  brigade/' 
and  other  test  phrases,  easily  and  i>erfeetly;  spont^nieoiis  sentences  also 
enunciated  well.     l*upils  etiiial  and  react  normally.     Ketlexes  active  but 

otherwise  negative.  Fundi 
^retinal  veins  sUtrhtly  en- 
larged, hut  no  obseuration 
of  the  details  of  either  optic 
disk.  Phot*)graph  taken  at 
diseharge,sliowing  tlie  area 
of  decompi-ession  tlnsh 
with  the  scalp  (Fig.  174), 

Es  a  m  in  a  t  ion  ( Sep  tern- 
ber  8,  1917—30  months 
after  injury"), — No  com- 
plaints; * 'stands  near  the 
head  of  the  class.*'  Re- 
tlexes  negative.  Fundi  neg- 
ative. No  signs  of  fa^ 
paralysis  nor  spt 
impairment. 

Last  E xa  ni  i  n  a  t  { 
(Febniar^^      8,      1919^ 

Ffn.   174— At  fibf'hanrF  mi  thf  f«Mjrt*M^nth  ilttv  r>''^^T-.TM  ruhve;       ITloilths       after       iniUTV 
the  l*ft    df'ciminrpsision    area   fluah   wiUi  tb^  fturrounauJM  ^.  ulp;  ^  ^  V»    \ 

tbc  orbitrti  inrhviHiwiiH  rK^rRifttih^.  AO       COmplaUltS.         Refl 
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negative.    Fundi  negative.    Decompression  opening  has  become  small  from 
new- bone  formation ;  pulsation  hardly  palpable. 

Remarks, — It  is  doubtful  if  the  depression  of  the  left  vault  in  this  patient 
was  sufficient  to  produce  the  right  facial  paralysis  and  the  motor  aphasia — 
and  yet  it  was  situated  in  the  position  possible  to  cause  these  localizing 
signs  of  cortical  compression.  The  homolateral  pupil  was  enlarged,  however, 
and  thus  indicating  the  paralytic  effect  of  the  left  supracortical  lesion — most 
probably  the  supracortical  hemorrhage  and  more  or  less  localized  cortical 
edema — a  very  common  cause  for  signs  of  this  character. 

It  was  very  interesting  to  note  the  signs  of  an  increasing  intracranial 
pressure  develop  as  the  symptoms  and  signs  of  shock  subsided.  The  fact 
that  the  right  facial  paralysis  and  aphasia  were  observed,  even  when  the 
patient  was  in  shock,  would  make  it  appear  that  the  depressed  area  of  the 
left  vault  was  the  cause  of  these  signs,  since  the  supracortical  hemorrhage 
and  edema  were  later  developments  as  exhibited  by  the  signs  of  an  increasing 
intracranial  hemorrhage. 

The  excellent  immediate  and  ultimate  recoveries  to  be  obtained  in  these 
children  having  even  severe  brain  injuries  is  very  gratifying.  A  longer 
period  of  time,  however,  will  be  necessary  before  the  end-results 
are  obtainable. 

•  Case  155. — Acute  severe  brain  injury  associated  with  an  increasing 
intracranial  pressure  due  to  a  supracoii:!eal  heinorrha^jro ;  Jacksonian  con- 
vulsive seizures.  Left  subtemporal  deconii)ressioii  and  drainage.  Excel- 
lent recovery. 

No.  372. — Robert.     Nine  years.    White.     School.     U.  S. 

Admitted  April  5,  1915 — 35  minutes  after  injury.    Polyclinic  Hospital. 

Operation  April  5,  1915 — 3  hours  after  admission.  Left  subtemporal  de- 
compression and  drainage. 

Discharged  A[)ril  25, 1915 — 20  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Prcsjent  Ilhirss. — While  pi  ay  in. ir  in  the  street,  patient  was  knocked  down 
by  an  automobile,  striking  the  left  side  of  his  head ;  no  loss  of  consciousness; 
brought  to  the  hospital  in  a  semiconscious,  drowsy  condition. 

Examinntion  upon  admission  (50  minutes  after  injury). — Tempera- 
ture, 99.4°  ;  pulse,  78;  respiration,  22;  blood-pressure,  124.  Rather  stupor- 
ous, but  answers  questions  intelligently;  complains  of  throbbing  headache. 
Left  side  of  face  and  head,  especially  the  left  temporo-frontal  area,  ecchy- 
mosed  and  boggy  from  the  hematomatous  infiltration.  No  bleeding  from 
nose,  mouth  or  ears;  ecehymosis  of  loft  orbit,  but  both  mastoid  areas  of  nor- 
mal appearance.  Pupils — left  j)ossil)ly  larger  than  right  and  of  normal 
reaction  to  light.    Koflexes  active,  but  otherwise  negative.    Fundi  negative. 

Treatment. — Expectant  palliative  treatment;  frequent  examinations. 
Within  2  hours,  the  pulse  gradually  descended  to  60,  child  became  more  and 
more  stuporous,  until  there  occurred  slight  convidsive  twitchings  of  the  right 
side  of  the  face;  then  a  few  mom(*nts  lator,  a  convulsion  beginning  in  the 
right  arm,  then  the  right  leg  and  involving  the  entire  right  side  of  the  body, 
when  the  convulsion  became  a  typical  general  epileptiform  seizure. 
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Examination  (2  hours  after  admission). — ^Temperature,  99.8°;  pulse, 
58 ;  respiration,  16 ;  blood-pressure,  128.  Semiconscious — being  aroused  with 
difficulty.  Pupils — ^left  pupil  slightly  dilated,  right  moderately  contracted; 
sluggish  reaction  to  light.  Both  eyes  turned  to  the  right  with  nystagmoid 
twitchings.  No  weakness  of  the  face  elicited  nor  of  the  right  arm  or  leg. 
Reflexes — patellar  active,  more  marked  on  right;  slight  ankle  clonus  <m 
right  foot  with  positive  Babinski,  Oppenheim  and  Gordon  reflexes;  abdomi- 
nal reflexes  depressed  but  equal.  Fundi — dilated  retinal  veins  with  in 
edematous  blurring  of  the  nasal  halves  of  both  optic  disks.  Lumbar  pun^ 
ture — bloody  cerebrospinal  fluid  under  high  intracranial  pressure  (approxi- 
mately 20  mm.). 

Treatment. — ^An  immediate  left  subtemporal  decompression  and  drain- 
age advised. 

Operation  (3  hours  after  admission). — Left  subtemporal  decompression 
and  drainage :  usual  vertical  incision,  bone  removed,  and  no  complications. 
No  line  of  fracture  ascertained.  Dura  bluish  and  under  high  tension ;  upon 
incising  it,  dark  blood  spurted  to  a  height  of  4-5  inches  and  continued  to 
spurt  for  several  seconds.  Upon  enlarging  dural  opening,  the  suffused  and 
congested  cortex  tended  to  protrude,  but  it  did  not  rupture  owing  tothe^' 
rapid  escape  of  much  supracortieal  blood  and  cerebrospinal  fluid;  much 
subarachnoid  blood  in  the  sulci.  An  attempt  to  puncture  the  lateral  ven- 
tricle was  not  successful  in  an  effort  to  lower  the  high  cortical  tension,  which 
was  eventually  lessened  by  the  drainage  of  much  free  blood  and  exce» 
cerebrospinal  fluid,  so  that  normal  cortical  pulsation  now  became  visible. 
No  cortical  hemorrhage  or  lacerations  ascertained.  Usual  closure  with  two 
drains  of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery;  much  drainage  of 
blood  continued  for  2  days  and  then  tlie  drains  were  removed.  Child  be- 
came conscious  within  5  hours  after  the  operation  and  his  general  condition 
was  markedly  improved  in  that  the  pulse  ascended  to  74  and  no  convulsioas 
occurred  after  tlie  operation;  during  the  operation,  the  child  had  several 
convulsions  similar  to  the  one  before  operation  and  always  l)eginnin<r  in 
the  right  side  of  the  face,  but  none  was  severe.  At  the  close  of  the  opera- 
tion, extreme  restlessness  with  frequent  twitchings  of  the  facial  muscles 
appeared;  a  restraining  sheet  was  required  and  also  sedatives;  he  became 
(juiet  after  IVo  houi^s  and  consciousness  returned  after  5  hours,  when  he 
was  able  to  answer  questions;  he  remembered  the  circumstances  of  the 
accident  very  well. 

Exatiiinatiun  at  discharge  (20  days  after  operation). — Temperature, 
98.8°  ;  pulse,  80;  respiration,  22;  blood-pressure,  118.  No  complaints  other 
than  a  soreness  of  the  left  side  of  head;  no  headache.  Perfectly  normal 
mentally.  No  convulsions  since  the  operation.  Pupils  equal  and  react  nor- 
mally. Reflexes :  active  but  otherwise  negative ;  no  Babinski,  although  a  pos- 
sible tendency  to  a  right  Babinski.  Fundi — retinal  veins  slightly  enlarged; 
indistinct  blurring  of  the  lower  nasal  (juadrants  of  both  optic  disks.  X-ray 
report  (Doctor  A.  J.  Quimby) — **no  line  of  fracture  visible." 

Treatment. — Parents  cautioned  regarding  a  non-proteid  diet  for  the 
patient  and  general  hygienic  rules. 
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Examination  (September  4,  1917 — 29  months  after  injury). — No  com- 
plaints; ** possibly  a  little  more  cranky  than  the  other  children."  Pupils 
negative.    Reflexes  active  but  otherwise  negative.    Fundi  negative. 

Last  Examination  (April  20,  1919 — 48  months  after  injury). — No  com- 
plaints ;  goes  to  school  daily.  Decompression  area  depressed ;  normal  pulsa- 
tion.   Reflexes  negative.    Fundi  negative. 

Remarks. — This  case-history  is  instructive  in  that  the  patient  was  per- 
fectly conscious  upon  admission  to  the  hospital — in  fact,  there  had  been 
no  loss  of  consciousness  following  the  cranial  injury — and  then  he  gradually 
exhibited  the  signs  of  an  increasing  intracranial  pressure.  It  is  fortunate 
he  w^as  not  discharged  from  the  hospital  at  the  time  of  admission,  as  being 
merely  a  trivial  **bump''  on  the  head — a  not  infrequent  catastrophe. 

The  absence  of  a  fracture  of  the  skull  to  be  disclosed,  either  by  the  usual 
signs  or  the  rontgenograms,  is  of  no  significance  other  than  to  emphasize  the 
comparative  unimportance  of  the  presence  or  not  of  a  fracture  of  the  skull 
in  these  patients  having  brain  injuries. 

A  lumbar  puncture  should  have  been  performed  upon  the  patient  at  the 

time  of  the  first  examination,  and  the  presence  of  blood  in  the  cerebrospinal 

":fiuid  would  have  impressed  us  more  with  the  seriousness  of  the  patient's 

condition — from    the    standpoint    that    a    definite    intracranial    injury 

had  occurred. 

The  localized  convulsive  twitchings  and  eventually  epileptiform  seizures 
indicating  a  left  cortical  lesion,  together  with  the  homolateral  dilatation  of 
the  left  pupil  indicating  the  paralytic  effect  of  the  left  supraeortical  hemor- 
rhage, whereas  the  right  pupil  became  constricted  as  the  result  of  the 
irritative  lesion  over  the  right  cerebral  cortex — these  signs  are  both  charac- 
teristic and  instructive. 

Case  156. — Acute  severe  brain  injury  associated  with  an  increasing  intra- 
cranial pressure  due  to  subdural  hemorrhage  and  cerebral  edema;  aphasia 
and  left  facial  paralj'sis.  Right  subtemporal  decompression  and  drainage. 
Excellent  recovery. 

No.  887.— Gustave.  Six  years.    White.    School.    U.  S. 

Admitted  Sept.  27,  1917 — iO  minutes  after  injur>\    Polyclinic  Hospital. 

Operation  September  29,  1917 — 40  hours  after  admission.  Right  sub- 
temporal decompression  and  drainage. 

Discharged  October  17,  1917 — 18  days  after  operation. 

Family  history  negative.  Grandfather,  mother  and  one  brother  are 
left-handed. 

Personal  history  negative.     Patient  is  right-handed. 

Present  Illness. — While  playing  upon  a  fire-escape,  child  fell  to  the 
ground  below — a  distance  of  45  feet;  immediate  loss  of  consciousness; 
brought  tb  the  hospital  in  the  ambulance. 

Examination  upon  admission  (50  minutes  after  injury). — Tempera- 
ture, 97.8** ;  pulse,  138 ;  respiration,  30 ;  blood-pressure,  98.  Unconscious 
and  in  severe  shock.  Eccll^^nosis  of  right  orbit.  No  bleeding  from  nose, 
mouth  or  ears;  no  mastoid  ecch\inosis.  No  paralyses  ascertained.  Pupils 
wadely  dilated.     Reflexes  abolished.     Fundi  negative. 

Treatment, — Vigorous    shock    measures    instituted— especially    heated 
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blankets,  hot  water  bottles,  and  rectal  enemata  of  hot  black  cc^ee.  After 
6  hours,  the  general  condition  gradually  improved,  but  the  signs  of  modente 
shock  persisted  for  over  28  hours. 

Examination  (30  hours  after  admission). — Temperature,  99° ;  pulac,  78; 
respiration,  78;  blood-pressure,  116.  Semiconscious,  although  at  tiina 
patient  can  be  aroused  suflSciently  to  turn  over,  look  around,  but  not  to 
answer  questions ;  he  attempts  to  speak  but  cannot ;  he  will,  however,  make 
signs  with  his  right  hand  and  with  his  head ;  apparently,  a  definite  motor 
aphasia  but  not  a  sensory  one  since  he  can  read  questions  and  also  hear  them; 
no  astereognosis  nor  apraxia.  Definite  left  facial  paralysis  of  the  cortical 
type  (left  forehead  and  upper  third  of  left  side  of  face  not  involved).  Left 
arm  and  left  leg  not  appreciably  weaker  than  right  arm  or  right  leg. 
Pupils  of  equal  size  (right  possibly  smaller  than  left)  and  of  normal  reaction 
to  light.  Reflexes — ^very  active  but  otherwise  negative ;  no  Babinski.  Fundi 
— retinal  veins  full ;  nasal  halves  and  temporal  margins  of  both  optic  disks 
blurred  by  edema.  Lumbar  puncture — bloody  cerebrospinal  fluid  under 
high  pressure  (20  mm.). 

Treatment. — The  expectant  palliative  treatment  was  continued  during 
the  night  for  8  hours,  when  an  immediate  operation  was  advised  as  being 
the  safer  procedure.    No  rontgenogram  was  taken  before  the  operation. 

Operation  (40  hours  after  admission). — Right  subtemporal  decompres- 
sion: usual  vertical  incision,  bone  removed,  and  no  complications;  in  the 
ui)per  posterior  portion  of  the  squamous  bone  was  a  linear  fracture  extend- 
ing? into  it.  Dura  was  very  tense  and  bluish,  and  upon  incising  it  blfKKly 
cerebrospinal  fluid  spurted  a  distance  of  2  cm.  The  underlying  cortex  was 
swollen  and  edematous  with  multiple  punctate  hemorrhages  in  it:  much 
bloody  cerobrosi)inal  fluid  escaped,  allowing  the  cortex  to  recede  and  to 
])ulsat6.  No  larjre  cortical  hemorrhage  or  laceration  observed.  Usual 
closure  with  two  drains  of  rubber  tissue  inserted.    Duration,  35  minut*s. 

Post-operative  Notes. — Uneventful  operative  recovery;  child  became  per- 
fectly conscious  within  36  hours  after  operation,  the  weakness  of  the  left  side 
of  face  lessened  and  he  was  able  to  talk  in  monosyllables  on  the  fourth  day: 
sitting  uj)  in  bed  on  the  sixth  day.  A  rontgenogram  taken  on  the  tenth  day 
l)()sto])erative  disclosed  a  vertical  linear  fracture  of  the  left  parietal  bone 
dcsccndiniir  into  the  left  squamous  bone:  the  right  decompression  openinir 
with  four  silver  clips  in  situ  is  clearly  pictured  (Fig.  175). 

Excniination  at  discharge  (18  days  after  operation). — No  complaint^ 
other  than  an  occasional  headache.  Decompression  area  flush  with  the  scalp: 
normal  jnilsation.  No  facial  weakness  elicited.  No  impairment  of  sptvch 
but  an  api)arent  retardation  of  thougiit  (possibly  natural  for  the  chiM 
since  the  parents  do  not  notice  it).  Hearing  negative;  otoscopie  examina- 
tion negative.  Pupils  equal  and  react  normally.  Fundi — retinal  veins 
slightly  enlarged ;  indistinct  edematous  blurring  of  lower  section  of  nasal 
margins  of  both  optic  disks. 

Treatment. — Parents  cautioned  regarding  general  hygienic  rules  and  a 
non-proteid  diet;  not  to  return  to  school  until  the  spring. 

E.rami)\ation  (May  16,  1918 — 8  months  after  injury). — No  complaints: 
has  been  attending  school  since  February ;  does  well  in  school.    Decompns- 
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sion  area  slightly  depressed  and  pulsates  normally.  Reflexes  active  but 
otherwise  negative.    Fundi  negative. 

Last  Examination  {April  10,  1919 — 19  months  after  injury). — ^No  com- 
plaints referaole  to  the  head.  Operative  area  depressed  and  only  slight  pul- 
sation  observed  due  to  narrowing  of  bony  openin*^  fi-om  uew-boue  forniation 
about  the  periphery.    Reflexes  negative.    Fundi  negative. 

Remarks. ~A^  the  severity  of  the  shock  subsided,  the  gradual  onset  of 
the  left  facial  paralysis  of  the  cortical  type,  with  the  motor  aphasia  occur- 
ring in  a  right-haiided  child  but  whose  brother,  mother,  and  grandfather 
were  left-handed,  indicated  a  greater  lesion  of  the  right  cerebral  cortex, 
especially  the  lower  motor  area;  the  ipsoiateral  constriction  of  the  right 
pupil  tended  to  confirm  this,  but  there  were  no  marked  changes  in  the  reflexes 
to  strengthen  this  belief. 
The  signs  of  the  high  intra- 
cranial pressure  made  neces- 
sary the  operation  of  derom- 
pression  and  drainaire  and 
naturally  on  the  right  side, 
although  it  would  have  been 
l^etter  judgment  to  hav<- 
<i[)erated  8  hours  cailirr 
instead  of  permitting  tin- 
l>ntii'nt  to  run  the  risk  of 
extreme  medullary  com  [pres- 
sion during  the  niglit. 

The  motor  sjieeeh  centre 
being  on  thf  right  side  in 
this  patient  wo^ild  tend  t*» 
eontiniL  the  opinion  thai  at 
least  in  early  liiV  the  situa- 
tion of  the  motor  speeeli 
centre  in  either  cerebral  cor- 
tex is  (me  of  heriHlity  rather 
than     whether    the    patient 

himst'If  is  right-  or  left-handed ;  possibly  later  in  this  patient,  who  was  con- 
sidered to  bo  ri gilt-handed,  the  sjifM^ch  centre  may  have  developed  in  the  left 
cerebral  cortex,  hut  I  doubt  it ;  possibly  both  cerebral  hern isphe res  wen* 
equally  WfU  dt^veloped  for  the  fnuctinn  of  sjieech     one  being  latt^nt. 

The  absence  of  convulsive  twitebiugs  or  s*mziuvs  in  this  patient  cannot 
be  explained,  except  that  patients  having  similar  irritative  supracortical 
lesions,  vary  in  their  resistance  to  convulsions — whether  a  greatiM*  nerve-cell 
stability  or  not.  is  not  known:  patients  having  the  same  irritative  enrtical 
lesion  (as  wa^ll  as  can  be  ascertained  at  operatinn  or  at  autopsy)  may  or 
may  not  have  convulsions  and  epileptiform  seizures. 

After  the  shock  had  subsided,  the  increasing  intracranial  jiressure  made 
the  operation  of  decompressinn  fuul  flrainage  the  safer  pniccclnro,  nnd  it  was 
of  eomparatively  no  importanre  whether  a  frnrture  nf  the  skull  was  present 
or  not — the  operative  indications  were  tlie  same. 


Fig.  I'Tk — Exte^,^iyt'  linear  (ruLture  of  kft  vauJt  in  a  patient 
having?  a  motor  aphasia  and  left  facial  paralysis  of  thti  cortical 
cr  ntrfjl  iypt\  f'omplcir  recovt-ry  fojluwinn  a  ritfhl  ilecoinpres- 
sinn  and  drninape  of  the  subdural  hemorrhaRe  and  cerebral 
ndtima.. 
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Case  157. — Acute  severe  brain  injury  associated  with  a  subdural  hemor- 
rhage, cerebral  edema  and  with  a  definite  paraplegia ;  a  marked  increase  of 
the  intracranial  pressure.  Right  subtemporal  decompression  and  drainage. 
Excellent  recovery. 

No,  899.— Katherine.    Three  years.    White.    U.  S. 

Admitted  October  7,  1917^4  weeks  after  injury.     Polyclinic  Hospital. 

Operation  October  7,  1917 — 10  hours  after  admission.  Right  subtem- 
poral decompression  and  drainaj^e. 

Discharg:ed  October  22,  1917—15  days  after  operation. 

Fa  mil  If  kistonj  necrative. 

Personal  hist  or  }j  neo^ative. 

Presevt  llhiess, — Fmut-  wt^  ks  ngo,  while  in  the  best  of  health,  child  fell 
from  a  baby  carriage  down  uintn  the  brick  pavement  four  steps  below — a  dis- 
tance of  5  feet,  and  striking  upon  the  back  of  the  head;  no  loss  of  conscious^ 
ness ;  child  cried,  was  able  to  get  up  and  walk  nway ;  she  was  put  to  bed,  how- 
ever, within  one-half  hour,  and  upon  the  following  morning  (14  hoois 
later),  it  wa.s  found  that  the  child  could  not  move  the  lower  legs  lielow 
the  knees;  24  hours  later,  both  \v*j:s  were  entirely  paralyzed.  Child  remained 
in  a  semiconscious  condition  with  no  marked  increase  of  temperature  beyond 
99.8'  :  child  complained,  however,  of  headaches  and  was  at  times  very  restless. 
Patient  has  been  treated  by  the  expectant  palliative  method  by  the  family 
doctor  during  the  past  4  weeks  since  the  injury,  but  the  condition  of  the 
chiid  has  remained  practically  the  same;  no  convulsions  have  occurred. 

Ej-a  mi  nation  upon  admission  (4  weeks  after  injur>'). — Temperature, 
99° ;  pulse,  80;  respiration,  24;  blood-pressure,  106.  Rather  stuporous  and 
drowsy:  upon  being  aroused,  however,  child  will  answer  '*yes''  and  *'no" 
and  c(mi]ilains  of  ht^adache.  No  external  evidence  of  cranial  injury  except 
a  slight  tenderness  over  the  ot*eiiiitnl  prominence.  No  stifTness  nor  rigidity 
of  the  neck  and  no  positive  Kernig  elicited  nor  ocular  paralyses;  no  strabis- 
mus nor  nystagmoid  twitches  ascertained.  No  orbital  nor  mastoid  eechy- 
nmses.  Hearing  negative;  otoscopic  examination  negative.  The  legs  could 
not  be  iiK»vcd  below  the  knees  and  they  were  dcHnitcly  weak  upon  flexing 
and  extending  the  thighs  upon  the  pelvis;  an  indefinite  hypesthesia  over 
lioth  legs  with  no  marked  signs  of  dt^marcation  upon  approaching  the  x^elvLs; 
this  sensory  imiiairmcMt  more  marked  below  the  knees.  (Owing  to  the 
drowsy  iind  stuporous  cnndition  of  the  child,  a  careful  sensory*  examination 
could  not  be  made  and  the  accuracy  of  our  findings  is  doubtful.)  The  sense 
of  position  of  the  toes  apparently  impaired.  Child  would  cry  upon  being 
disturbed  and  then  again  fall  asleep  during  these  examinations.  Pupik 
equal  anti  react  to  light  normally.  RcHexcs — pat*-llar  verv-  much  exaggerated 
but  eriual ;  inexhaustible  ankle  clonus  and  a  typical  bilateral  Babiiu 
abdominal  reflexes  both  absent.  Fundi :  retinal  veins  full,  tortuous  anc 
places  buried  in  edematous  retina*:  the  details  of  both  optic  disks  obse 
by  edem^^there  !>eing  present  a  doul>le  papilledema  of  one  diopter  swel 
Lumbar  puncture — straw-colored  cerebrospinal  fluid  under  an  incre* 
pressure  {16  mm.)  ;  6  c.c.  removed  for  examination  ;  fbacteriolagical  r< 
by  Doctor  Jeffries) — ** numerous  degenerated  red  blood-cells;  no  ba* 
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found";  later  report  of  culture — ^** negative  for  bacteria.''  X-ray  report 
(Doctor  G.  W.  Welton) — **no  fracture  of  the  skull  observed.*'  Urine 
examination  negative. 

Treatment. — The  presence  of  the  high  intracranial  pressure  with  a 
definite  weakness  of  both  legs  persisting  for  a  period  of  4  weeks  following 
a  cranial  injury  in  spite  of  the  expectant  palliative  method  of  treatment, 
indicated  the  necessity  of  a  mechanical  relief  of  the  intracranial  condition 
in  order  to  avoid  further  complications  and  to  give  the  child  her  best  chance 
of  recovery.  Considering  the  injury  merely  as  an  incident  and  not  the 
cause  of  the  condition,  the  case-history  is  very  similar  to  that  of  a  mild 
meningitis  and  usually  of  the  tuberculosis  type  occurring  in  children,  and 
yet  the  absence  of  the  signs  of  meningeal  irritation  and  the  negative  cerebro- 
spinal fluid  tended  to  exclude  this  possibility.  An  immediate  right  subtem- 
poral decompression  and  drainage  v\'as  advised,  but  it  was  not  performed  for 
several  hours  in  order  to  obtain  the  WTitten  consent  of  the  parents;  the 
condition  of  the  patient,  however,  remained  practically  the  same. 

Operation  (4  weeks  after  injury). — Right  subtemporal  decompression 
and  drainage :  usual  vertical  incision,  bone  removed,  and  no  complications. 
Dura  very  tense,  and  upon  incising  it  straw-colored  cerebrospinal  fluid 
spurted  to  a  height  of  8  inches  and  continued  to  do  so  for  almost  1  minute ; 
upon  enlarging  diiral  opening,  the  undorlyin.Er  "wet/'  edematous  and  con- 
gested cortex  tended  to  protrude,  and  if  a  large  quantity  of  cerebrospinal 
fluid  had  not  escaped,  it  is  feared  that  the  eereliral  eoi-tex  would  have  rup- 
tured on  account  of  the  high  intradural  pressure;  fortunately,  the  cortex 
became  less  tense  and  finally  pulsated  feebly  at  the  end  of  the  operation. 
No  gross  supracortical  or  cortical  hemorrhage  observed  and  no  cortical  lacera- 
tions— merely  a  very  '*  wet,''  edematous  cortex  with  a  reddish  blue  collection 
of  old  free  blood  in  the  sulci  about  the  cortical  veins,  where  it  was  becoming 
organized  and  would  later  undoubtedly  present  the  picture  of  a  whitish 
induration  about  the  cortical  veins,  as  is  observed  in  the  chronic  cases  of 
supracortical  hemorrhage.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration,  35  minutes. 

Post-operative  Notes. — The  excellent  and  almost  immediate  improve- 
ment observed  in  this  patient  is  remarkable;  the  child  appeared  much 
brighter  upon  the  day  following  the  operation,  became  more  interested  in 
things  and  no  longer  complained  of  he^adache.  She  was  able  to  move  the  toes 
upon  the  third  day  after  operation  and  within  a  week  she  could  move  both 
legs  awkwardly.  All  drainage  of  straw-colored  cerebrospinal  fluid  ceased 
30  hours  after  operation  and  the  drains  were  then  removed.  The  operative 
incision  healed  per  prinwrn.  Twelve  days  after  operation,  the  child  was  able 
to  stand  alone  and  to  walk  several  steps  when  supported.  The  parentsi  now 
insisted  upon  taking  the  child  home. 

Examimdion  at  discharge  (15  days  after  operation). — Temperature, 
98.8°;  pulse,  84;  respiration,  26;  blood-pressure,  110.  Patient  no  longer 
complains  of  headache.  Operative  area  bulges  but  pulsates  normally.  The 
child  can  now^  walk  several  steps  without  being  supported  and  shows  a  daily 
improvement;  no  sensory  impairment  can  be  elicited.  Hearing  negative. 
No  ocular  paralyses.    Pupils  equal  and  react  normaW^ .   ^^^^^^^ — ^^^^V^'^s:^ 


594       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

very  active  but  equal ;  right  exhaustible  anJde  clonus  but  no  Babinski  can  be 
elieited,  though  no  plantar  flexion  can  be  obtained  upon  the  right  foot; 
abdominal  reflexes  depressed  but  equal  Fundi — ^retinal  veiius  enlarged  but 
not  buried  in  edema ;  nasal  margins  of  both  optie  disks  obscured  but  the  other 
details  are  distinct. 

Treatment. — Parents  cautioned  to  be  very  careful  regarding  the  child's 
diet  and  her  gieneral  hygienic  life;  daily  massage  for  the  legs  advised. 

Examinatwn  (May  18, 1918—7  months  after  operation). — No  complaiDts 
except  that  the  child  becomes  more  easily  tii'eti  than  other  children  ;  no  head- 
aches, however,  and  is  apparently  well.  Decompression  area  almost  flush 
with  the  surrounding  scalp  j  normal  pulsation.  No  weakness  of  either  le^ 
can  be  elicited;  no  sensorj^  impairment.  Reflexes  active  but  otherwise 
negative,  Fiuidi — retinal  veins  possibly  still  larger  than  normal ;  aU  details 
of  both  optic  disks  clear  and  distinct. 

Last  Examinaiion  (February  6,  1919 — 16  months  after  operation). — ^No 
eom plaints.  **A  well  girl.'*  Operative  area  slightly  depressed  below 
flush  of  scalp;  normal  pulsation.  Reflexes  active  but  otherwise  ne^tive, 
Fimdi  negative. 

Eetnarks. — In  the  absence  of  a  straw-colored  cerebrospinal  fluid  with 
numerous  red  blood-cells  in  it,  the  diagnosis  could  very  easily  have  beej 
a  mild  meniniritis  and  most  probably  of  tuberculous  character;  so  frequently, 
the  history  of  a  preceding  cranial  injury  is  obtained  from  the  parents  of 
these  chihlren.  and  yet  this  history  of  a  cranial  injurj^  must  not  be  care- 
lessly exelutUnl  unk^ss  careful  examinations  do  not  show,  and  they  did  in 
this  child*  th;it  the  cranial  injury  was  not  merely  an  incident  but  rather  the 
cause  of  the  intracranial  lesion.  A  longer  peiiod  of  time,  however,  must 
clnpse  before  it  can  lx»  definitely  stated  that  the  recovery  of  normality  is  a 
pei-manent  one,  and  that  there  will  be  no  later  sigiis  of  the  intracranial 
eouditton^ospecially  epilepsy  in  its  various  foniis. 

It  was  rather  interesting^  to  ob.serve  the  persistency  of  the  ri^ht  ankle 
clonus  in  its  exhaustible  form  and  also  the  right  Babinski,  in  tliat  no  plantar 
flexion  could  be  obtained  and  these  signs  upon  the  right  foot  controlled  by 
the  left  cerebral  hemisphere,  which  was  not  decompressed  as  much  as  the 
right  eerebia!  hiMuisphere — the  opei^ation  beinf^  a  right  subtemporal  decom- 
pression. It  would  appear  that  the  acute  cerebral  edema  was  drained  more 
from  the  right  cerebral  cortex  than  from  the  left  cerebral  cortex,  and  this 
w^ould  naturally  l)e  expected — the  operation  l>eing  over  the  ri^ht  cerebral 
hemisphere.  If  the  decompression  area  had  remained  tense  and  bulging 
for  a  period  longer  than  one  week,  then  it  jirobably  would  have  l>een  ad\ns- 
ablp  to  have  performed  a  left  subtemporal  decompression  and  drainage  in 
order  that  the  greatest  ultimate  reenvery  could  be  obtained. 

It  is  surprising  thsif  no  convulsive  seizures  occurred  as  the  result  of 
eortical  irritation  of  the  supracortieal  free  blood  and  the  presence  nt 
increased  intracranial  pressure;  it  is  possible  that  this  complication  t 
have  occurred  later  unless  relieved  as  in  this  patient. 

Case  158. — Acute  severe  brain  injury  associated  mth  a  fracture  o: 
vault  and  of  the  base  of  the  skull  and  with  a  supracorticiil  hemorrhage 
an  increased  intracranial  pressure;  left  hemiplegia  and  Jacksonian  c< 
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sive  seizures.  Bight  subtemporal  decompression  and  drainage.  Excel* 
lent  recovery. 

No.  933. — James.    Seven  years.    White.    School.    U.  S. 

Admitted  December  23,  1917.    Polyclinic  Hospital. 

Operation  December  29,  1917 — 6  days  after  admission.  Right  subtem- 
poral decompression  and  drainage. 

Discharged  January  12,  1918 — 13  days  after  operation. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  playing  in  a  snow-pile  in  the  street,  child  was 
knocked  down  by  an  automobile ;  loss  of  consciousness  for  several  minutes ; 
brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (10  minutes  after  injury). — Tempera- 
ture, 97.2°;  pulse,  124;  respiration,  32;  blood-pressure,  98.  Semiconscious 
and  in  severe  shock.  Slight  contusion  of  the  scalp  and  a  diffuse  hematoma 
over  the  right  parietal  eminence.  Profuse  bloody  discharge  mixed  with 
cerebrospinal  fluid  from  the  right  auditory  canal ;  clotted  blood  observed 
in  both  external  nares.  Right  orbital  and  right  mastoid  ecch^Tnoses.  No 
paralyses  nor  sensorj'  impairments  ascertained.  Pupils  dilated  and  react 
to  light  sluggishly.  Reflexes  all  depressed  and  no  Babinski  obtained.  Fundi 
negative.  No  further  neurological  examination  was  made  at  this  time 
owing  to  the  severe  degree  of  shock. 

Treatment. — Vigorous  shock  measures  instituted — particularly  external 
heat  by  warm  blankets  and  hot  water  bags,  repeated  rectal  enemata  of  hot 
black  coffee — 3  ounces  ever>'  2  hours — and  absolute  rest  and  quiet.  Within 
8  hours,  the  child  rapidly  recovered  from  the  severe  condition  of  shock  and 
as  the  general  condition  was  good  with  no  marked  signs  of  a  severe  intra- 
cranial lesion,  it  was  believed  that  the  child  would  make  an  excellent  recovery 
under  the  expectant  palliative  treatment  alone.  No  signs  of  a  high  intra- 
cranial pressure  appeared,  although  at  a  lumbar  puncture  40  hours  after 
admission,  bloody  cerebrospinal  fluid  was  obtained  under  an  increased 
pressure  of  11  mm. ;  12  c.c.  were  slowly  removed  as  a  means  of  drainage 
therapeutically,  and  this  was  again  repeated  upon  the  fourth  day  after 
admission,  when  the  pressure  was  found  to  be  only  10  mm.  and  this  time 
only  10  c.c.  of  blood  and  cerebrospinal  fluid  were  removed.  The  discharge  of 
blood  and  cerebrospinal  fluid  from  the  right  ear  ceased  within  12  hours  after 
admission ;  an  otoseopie  examination  at  this  time  disclosed  a  rupture  of  the 
lower  posterior  portion  of  the  right  tympanic  membrane. 

The  child  remained  in  a  drowsy  stuporous  condition — although  at  times 
he  was  very  restless — for  a  period  of  5  days,  and  as  the  general  condition 
remained  good  and  there  developed  no  definite  signs  of  an  increasing  intra- 
cranial pressure  or  other  local  signs  of  cerebral  impairment,  the  expectant 
palliative  treatment  was  continued.  On  the  morning  of  the  sixth  day  after 
admission,  the  child  had  a  convulsive  seizure  beginning  in  the  left  side  of  the 
face,  then  the  left  arm,  and  finally  the  left  lefj — continuing  for  almost  one 
minute,  when  a  general  convulsive  seizure  occurred  and  lasted  3  minutes; 
there  was  incontinence  of  both  urine  and  feces  and  a  left  hemiparesis 
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was  observed  following  the  con\^lsioD,     The  following  examination  was 
now  made: 

Eramination  (6  days  after  admission). — Temperature,  99.4^;  pube,  ^; 
respiration,  22;  blood-pressure,  112.     Very  drowsy  and  stuporous;  upon 
bein<r  ai'oused,  however,  patient  ean  reply  to  questions  in  a  confused  mamxer. 
Definite  weakness  of  the  entire  left  side  of  body — ineludinj^  left  side  of  fi 
and  of  the  eortieal  type  of  paralysis  in  that  the  muscles  of  the  left  foreb 
were  not  involved;  no  defiinite  sensory  impairment  elicited  (patient  wa« 
drowsy  that  tbe  tests  of  astereognosis  and  apraxia  could  not  be  utilized 
Pupils — right  larger  than  left  and  reacts  to  light  possibly  more  sliii: 
than  left.    (At  this  point  of  the  examination,  spasmodic  twitehings  of  t  li 

side  of  the  face  occnrre<i, 
espeeially  about  the  Wt 
side  of  the  mouth  and  left 
eye;  no  loss  of  conscious- 
ness was  apparent.)  Kc- 
rtexes — patellar  veiy  active, 
left  more  than  rijrht;  ex- 
haustible ankle  clonus  and 
a  characteristic  left  Bahiu- 
ski,  while  there  wag  a 
tendency  to  a  risrht  Bitlun- 
ski ;  abdominal  i*et1exe* 
could  not  l)e  e  I  i  c  i  t  (?<l 
Fundi — retinal  veins  full; 
nasal  half  of  right  optic 
disk  obscured  by  edema  to 
a  jLrreater  dejn^-e  than  in 
the  left  optic  disk.  Lnro- 
bar  puncture — straw^^U 
ored  cerebrospinal  fluid 
under  increased  pressuff 
(14  mm.).  X*ray  report 
(Doctor  G.  W.  Wei  ton  )^ 
'*a  vertical  line  of  fracture  extended  downward  toward  the  right  ma 
area  from  the  right  parietal  bone  in  its  posterior  portion''  (Fig.  17f>). 
Tnatment.^^ln  the  presence  of  the  Jacksonian  convulsive  seizure 
repeated  left  facial  twitehings  and  an  increasing  intracranial  pressure  asso- 
ciated with  a  left  hemi paresis,  it  was  considered  advisable  to  perform  a 
right  subtcmp<jral  deeompression  and  drainage  in  the  hope  that  the  intm- 
cranial  enuditinn  could  be  relif*vcd. 

Operaiion  (6  days  after  admission). — Right  subtemporal  decomprefiuoii 
and  drainage  (primary  anesthesia  and  at  inter\^als)  :  usual  vertical  incision, 
bone  removed,  and  no  complications.  Dura  bluish  and  under  moderate  ten- 
sion ;  upon  incising  it  much  stniw-colored  cerebrospinal  fluid  escajied^  reveal* 
ing  a  very  *'wet/'  swollen,  congested  cortex;  at  the  upper  portion  of  the 
dnral  opening,  a  small  layer  of  supracortical  hemorrhage  was  observed,  aad 
this  currant-jelly  clot  was  remcwe^A  e^Te^iwWy  \sy  ^«^ans  of  the  spoon-spatula. 
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The  bulging  cerebral  cortex  now  receded  and  pulsated  almost  normally. 
No  cortical  laceration  or  cortical  hemorrhages  observed.  Usual  closure  with 
2  drains  of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post-operative  Notes. — Four  hours  after  the  operation,  a  slight  convul- 
sive twitching  of  the  left  side  of  the  face  occurred  and  this  was  the  last 
spasmodic  contraction  observed;  the  child  made  an  excellent  recovery  in 
that  the  weakness  of  the  left  side  of  the  body  had  entirely  disappeared 
within  50  hours  after  operation,  the  incision  healed  per  primam,  and  no 
further  convulsive  seizures  occurred. 

Examination  at  discharge  (13  days  aft^r  operation). — Temperature, 
98.8°;  pulse,  82;  respiration,  24;  blood-pressure,  112.  No  complaints.  **I 
am  all  right. '*  Operative  area  flush  with  the  surrounding  scalp  and 
pulsates  normally.  No  weakness  of  the  left  side  of  body  can  be  elicited  by 
special  tests ;  no  sensory  impairment ;  no  astereognosis  nor  apraxia  revealed. 
Hearing  of  right  ear  impaired ;  bone  conduction  greater  than  air  conduction. 
Pupils  of  equal  size  and,  of  normal  reaction.  Reflexes :  patellar  active  but 
apparently  equal;  no  ankle  clonus  nor  Babinski;  abdominal  reflexes — left 
possibly  less  active  than  right.  Fundi — retinal  veins  slightly  enlarged; 
an  indistinct  blurring  of  the  lower  portions  of  the  nasal  margins  of  both 
optic  disks. 

Examin<ition  (September  20,  1918 — 9  months  after  injury). — No  com- 
plaints; no  convulsive  seizures  since  leaving  the  hospital  and  the  child 
attended  school  during  the  spring.  No  weakness  of  the  left  side  of  the  body 
can  be  ascertained  by  special  tests.  Reflexes  active  but  otherwise  negative. 
Fundi  negative.  Operative  area  is  depressed  and  slight  pulsation  palpable. 
Hearing  of  the  right  ear  less  acute  than  that  of  left — bone  conduction  still 
being  greater  than  air  conduction. 

Last  Examination  (May  18,  1919 — 19  months  after  the  injury). — No 
complaints  referable  to  the  former  head  injury;  child  is  doing  w^ell  in  school 
and  no  convulsion  has  occurred ;  patient  is  no  more  irritable  or  restless  than 
the  other  children.  Hearing  of  right  ear  possibly  less  acute  than  that  of 
left ;  bone  conduction,  however,  is  not  greater  than  air  conduction ;  otoscopic 
examination  of  right  tympanic  membrane  is  negative,  except  for  a  slight 
thickening  of  its  lower  posterior  portion — possibly  a  little  scar  tissue;  no 
retraction  of  the  drum  observed.  Reflexes  active  but  otherwise  negative. 
Fundi  negative. 

Remarks. — It  is  possible  if  the  repeated  lumbar  punctures  and  drainage 
had  been  continued  daily,  that  the  complication  of  convulsive  seizures  ^vith 
the  left  hemiparesis  could  have  been  prevented  and  the  operation  thus 
avoided ;  as  the  intracranial  pressure,  however,  did  not  increase,  nor  \yere 
there  any  signs  of  it  being  increased,  naturally  the  lumbar  punctures  were 
not  continued,  and  it  was  only  when  the  twitehings  of  the  left  side  of  the 
body  occurred  and  followed  by  the  left  hemiplegia,  that  the  severity  of  the 
condition  was  recognized  and  an  immediate  right  subtemporal  decompression 
and  drainage  advised.  Although  the  intracranial  pressure  was  not  high — 
it  being  only  14  mm.  at  operation — yet  the  irritative  presence  of  the  supra- 
cortical  hemorrhagic  clot  was  sufficient  to  cause  the  left  Jacksonian  con- 
\^lsions  and  the  subsequent  left  hemiparesis,  and  \t  v^'^^  \\vv$,  Q.Q^Kv^;X\^'^^ss^ 
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that  necessitated  an  early  relief  of  the  intracranial  condition — and  best 
accomplished  by  a  right  subtemporal  decompression  and  drainage-the 
operation  of  choice. 

The  excellent  recovery  of  normality  with  no  recurrence  of  the  conyulsi^ 
seizures  is  very  favorable  and  gratifying,  and  yet  a  longer  post-operatic 
period  must  elapse  before  this  patient  can  be  considered  as  beyond  all  dan- 
ger ;  his  life  should  be  a  well-regulated  hygienic  one  with  the  avoidance  of  all 
mental  and  emotional  strain ;  naturally,  the  diet  and  the  avoidance  of  alcohol 
are  important.  The  rapid  improvement  of  the  hearing  of  the  right  ear  is 
characteristic  of  these  cases  in  children. 

Case  159. — Acute  severe  brain  injury  associated  with  a  fracture  of  the 
vault  and  with  a  subdural  hemorrhage ;  an  increasing  intracranial  pressure. 
Left  subtemporal  decompression  and  drainage.    Excellent  recovery. 

No.  983.— William.    Ten  years.    White.    School.    U.  S. 

Admitted  May  L^O,  1918.    Polyclinic  Hospital. 

Operation  May  21,  1918 — 20  hours  after  injury.  Left  subtemporal  d^ 
compression  and  drainage. 

Discharged  June  5,  1918 — 15  days  after  admission. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  crossing  the  street,  patient  was  struck  by  a  boy 
riding  a  bicrycle ;  knocked  down,  striking  the  cement  curbing  with  the  loft 
side  of  his  head ;  no  loss  of  consciousness  and  was  able  to  walk  to  the  accident 
room  of  the  hospital  with  the  aid  of  several  boy  friends. 

E.ramination  upon  admission  (30  minutes  after  injury-). — Tempera- 
ture, 97.2°  ;  pulse,  104;  respiration,  20 ;  blood-pressure,  102.  Rather  stupor- 
ous and  drowsy  and  in  shock.  Small  contusion  of  the  scalp  overlying  the 
left  fron to-parietal  area ;  marked  tenderness  elicited  upon  palpating  this 
area.  No  bleeding  from  nose,  mouth  or  ears,  but  during  the  examination 
he  vomited  twice — almost  projectile  in  character.  Pupils  slightly  enlarged 
and  react  to  light  sluggishly.  Reflexes — all  depressed:  no  Babinski.  No 
extensive  examination  made  at  this  time  on  account  of  the  condition  of 
severe  shock — the  patient  being  immediately  admitted  to  a  ward  be<^. 

Treatment. — ^Vigorous  shock  measures  instituted  and  the  usual  expectant 
palliative  treatment — especially  external  warmth  and  hot  water  bottles, 
ice-helmet  and  hot  black  coffee  per  rectum  every  two  hours  in  amounts  of 
3  ounces;  within  4  hours,  the  condition  of  the  child  improved  in  that  the 
temperature  gradually  ascended  to  normal,  the  blood-pressure  to  110,  while 
the  pulse-  and  respiration-rates  descended  more  to  normal  and  became  more 
regular.  After  16  hours,  however,  the  pulse  had  descended  to  72,  while 
the  child  had  become  more  stuporous  and  almost  semiconscious;  when 
aroused,  the  patient  w^ould  complain  of  severe  headache. 

Examination  (18  hours  after  admission). — Temperature,  101°;  pulse. 
70;  respiration,  20;  blood-pressure,  116.  Verv'  stuporous  and  difficult  to 
arouse.  Slight  left  orbital  ecchymosis  but  no  mastoid  ecchymoses.  No 
paralysis  nor  marked  impairment  of  sensation  ascertained.  Otoscopic  exam- 
ination negative.  Pupils — ^both  small,  with  little  or  no  reaction  to  light. 
Reflexes — patellar  very  actwe,  T\?ht  possibly  more  than  left ;  no  ankle  clonus 
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nor  Babinski,  but  no  plantar  fiexion  obtaioed  upon  the  right  foot  f  abdominal 
reflexes  depretssed  but  efjual.  Fundi— retiual  veins  full  and  slightly  tor- 
tuous ;  nasal  halves  of  both  optic  disks  obscured  by  edema  and  slight  blurring 
of  the  temporal  margins  of  both  optie  disks.  Lumbar  puncture — ^blood- 
tinged  cerebrospinal  fluid  under  high  intracranial  pressure  (18  mm.)  ;  4  e.c. 
allowed  to  escape  Vi^ry  slowly  and  only  a  very  small  (juantity  (for  fear  of 
precipitating  medullary  complications).  X-ray  (Doctor  G.  W.  Welton)  — 
"an  extensive  linear  fracture  of  the  vault  involving  the  left  parietal  and 
the  left  portion  of  the  frontal  bone  where  it  t^^rminates  in  a  fork;  also  a 
linear  fracture  of  the  right  piirietal  bone'"  (Fig.  177). 

Treatment,— The  expectant  palliative  treatment  was  continued  until 
permission  for  the  operation  could  be  obtainetl  from  the  parents  one  hour 
later  ;  condition  remained 
practically  the  same,  except 
that  the  pulse  had  descended 
to  68  and  the  child  had  be- 
fjeeome  even  more  stuporous. 

Operailon  (20  hours  after 
1  n  j  \  1  ry ) , — Le  ft  su  btempnral 
decompre^ssion  and  drainage 
(primary  anesthesia  antl  at 
jnter\*als  as  upon  openiufr  the 
dura,  etc.)  :  usual  vertical  in- 
cision, bone  removeil,  and  no 
complications.  Dura  tense, 
slightly  bluish  and  bulging;  a 
small  extradural  clot  was  re- 
moved from  the  anterior 
upper  area  of  the  dural  ex- 
posure. T^pon  incisinir  the 
dura,  bloody  and  straw- 
colored  cerebrospinal  lluid 
spurted  to  a  height  of  5 
inches,  and  upon  enlarging 
dura!  opening  much  free  bloo^I 
and  cerebrospinal  fluid  escaped,  permitting  the  '*wet,''  edematous  cortex  to 
recede  and  to  pulsate  slightly.  No  cortical  lacerations  or  hemorrhages  ob- 
ser\'ed — merely  a  very  '*wet"  and  congested  swollen  brain.  Usual  closure 
with  two  drains  of  rubl>er  tissue  inserted.    Dun^tion,  40  minutes. 

Posi-operntive  Notes. — Child  became  fully  couscious  within  8  hours  after 
operation,  cried  for  his  mother  and  said,  **I  feel  all  right''  and  *'I  want  to 
go  home'';  pulse  ascended  to  88  and  the  ophthalmoscope  revealed  a  lessen- 
ing of  the  obscuration  of  both  optic  disks.  Profuse  dndnage  of  blood-tinged 
and  straw-colored  cerebrospinal  fluid  continued  for  24  hours  and  then  prae- 
tieally  ceased,  so  that  both  drains  Avere  then  removed.  The  operative  incision 
healed  per  primnm — all  skin  sutures  being  removed  upon  the  sixth  day. 

Examination  at  discharge  (14  days  after  operation). — Tempernture, 
98.8°  ;  pidse,  80  ■  respiration,  24 ;  blood-pressure,  112.    No  complaitvt!^  ^^^'^i'?^^ 


Fici.    l77.^Two   linear  frfictures  of   thi; 
patitnt    having    a    subdural    hcmorrhajire    with    an    ixicreasing 
intracranial    pressurv.      Excellent    recovery    following    a.    left 
Bublemporal  decomprtssion  and  drainage. 


isari*  (ul  art: 
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for  a  general  soreness  over  left  side  of  head ;  slight  tenderness  along  the  lines 
of  fracture  as  r'*vealed  by  the  rontgenogram.  Decompression  area  protrudes 
slightly  beyond  the  flush  of  scalps  normal  pulsation.  Hearing  negative. 
Pupils  equal  and  react  normally.  Reflexes  active  but  otherwise  negative. 
Fundi— retinal  veins  slightly  enlarged;  lower  nasal  margims  of  both  optic 
disks  not  entirely  distinct. 

Treatment. — Patients  advised  to  restrict  the  child *s  activities  during 
the  coming  summer  and  to  observe  the  usual  hygienic  rules  of  dict^  sleep 
and  daily  regulation  of  the  bowels. 

Examination  (September  4,  1918 — 4  months  after  injury). — No  com- 
plaints and  parents  wish  to  know  regarding  the  advisability  of  the  boy  going 
to  school.  Operative  area  slightly  depressed  beneath  the  flush  of  scalp  and 
pulsates  normally.  No  retardation  mentally  nor  an  emotional  instability 
elicited.  Reflexes  active  but  otherwise  negative.  Fundi  negative.  Parents 
advised  to  permit  the  boy  to  attend  school,  but  to  caution  him  and  the  teacher 
regarding  a  too  strenuous  exertion — ^no  examinations  for  at  least  a  year. 

La,^i  ETamitiatio}}  (May  14,  191[) — 12  months  after  injurjO^^^No  com- 
plaints and  child  has  done  well  in  school ;  no  headache  and  no  visual  impair- 
ment.   Keflexes  fjctive  but  otherwise  nei;ative. 

Remnrks. — The  presence  of  an  increasing  intracranial  pressure  to  the 
height  of  18  ran.  as  registered  by  the  spinal  mercurial  manometer,  with  an 
increasing  stupor  and  the  definite  signs  of  an  intracranial  pressure  as 
disclosed  by  the  ophtbalmnscopt* — these  findings  made  advisable  the  early 
mcchauicul  lowering  of  this  increasing  intracranial  pressure,  whether  due  to 
hemorrhage  or  an  excess  amount  of  cerebrospinal  fluitl.  The  necessity  for  the 
operation  is  less  indicated  in  children  than  in  adults— all  other  factors 
being  tlic  same,  bnt  it  is  in  this  type  of  patient  where  the  intracranial 
pressure  is  rapidly  increasing  that  it  is  most  dangerous  to  delay  the  operation 
of  decompression  until  the  extreme  signs  of  medullary  compression,  such  as 
a  very  much  lowered  and  irregular  pulse-  and  respiration  rate,  profound 
unconseiousnc  is  and  a  height  nf  intracranial  pressiire,  even  to  the  degree  of 
papiliedenia  or  even  measurable  swclHnt,^  of  the  optic  disks  and  an  increase 
pressure  of  the  cerebrospinal  fluid  to  20  mm.  and  even  higher.  It  is  in 
these  patients  having  a  high  intracranial  pressure  that  repeated  lumbar 
jjunctures  and  drainage  therapentieally  would  be  most  dangerous  for  fear 
of  producing  an  acute  medullary  compression  and  its  subseriuent  medul- 
lary edema. 

The  unimportance  of  the  presence  or  not  of  a  linear  fracture  of  the  vaiJt 
in  this  case  is  well  deinonst rated;  if  th<^  underlying  dura  had  been  torn,  it 
would  have  been  possible  for  niueh  of  the  subdural  hemorrhage  and  excess 
cerebrospinal  fluid  to  have  escaped  into  the  extracranial  tissues  of  the  scalp 
to  form  a  hematoma,  and  in  this  manner  the  increasing  intracranial  t^^^^ 
sure  might  have  liecn  sufliciently  lowen*d  to  have  avoided  the  necessity  i 
operation  and  therefore  the  fracture  in  itself  would  have  been  a  favoi 
occurrence  in  this  case;  as  it  was,  however,  the  presence  of  the  frai 
was  merely  an  incident  rather  than  an  important  factor  in  the  eon« 
both  from  the  standpoint  of  diagnosis  and  of  prognosis,  and  especi 
the  treatment  of  the  intracranial  condition* 
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Case  160. — ^Acute  severe  brain  injury  associated  with  a  fracture  of  the 
vault  and  with  an  extradural  hemorrhage  due  to  a  rupture  of  the  middle 
meningeal  artery;  a  definite  increase  of  the  intracranial  pressure.  Left 
subtemporal  exploration  and  ligation  of  the  middle  meningeal  artery.  Excel- 
lent recovery. 

No.  1013.— Morris.    Nine  years.    White.    School.    U.  S. 

Admitted  September  28,  1918.    Polyclinic  Hospital. 

Operation  September  29,  1918 — 17  hours  after  admission.  Left  subtem- 
poral exploration. 

Discharged  October  13, 1918 — 15  days  after  injury. 

Family  history  negative. 

Personal  history  negative.     Patient  and  relatives  are  all  right-handed. 

Present  Illness, — While  crossing  the  street,  patient  was  struck  by  an  auto- 
truck and  knocked  down;  carried  into  a  drug-store  in  a  semiconscious  con- 
dition ;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (45  minutes  aft^r  injury). — Tempera- 
ture, 98.6°  ;  pulse,  130;  respiration,  30;  blood-pressure,  104.  Rather  stupor- 
ous and  in  mild  degree  of  shock.  Over  the  left  temporo-parictal  area  near 
the  anterior  portion  of  the  left  parietal  crest  is  a  tense  fluctuating  hematoma 
of  the  size  of  a  lemon ;  this  entire  area  very  tender  upon  palpation.  Left 
orbit  ecchymosed  and  multiple  contusions  over  the  left  side  of  the  scalp  and 
the  body.  No  paralyses  or  marked  sensorj^  impairments  ascertained.  No 
bleeding  from  the  nose,  mouth  or  ears ;  no  mastoid  ecchymoses.  Pupils  equal 
and  react  normally  to  light.  Reflexes — present  and  equal ;  no  Babinski. 
Fundi  negative.  No  extensive  examination  performed  at  this  time  for  fear 
of  prolonging  and  even  increasing  the  general  condition  of  shock. 

Treatment. — Expectant  palliative.  Within  two  hours,  the  general  con- 
dition had  so  improved  in  that  the  pulse-  and  respiration-rates  had  descended 
to  96  and  24,  respectively,  that  a  lumbar  puncture  was  performed  and  clear 
cerebrospinal  fluid  was  obtained  under  only  a  slightly  increased  pressure 
(9  mm.)  and  10  c.c.  were  slowly  withdrawn.  The  hematoma  over  the  left 
parietal  crest,  having  become  more  tense  and  even  larprer  than  upon  admis- 
sion, it  was  considered  advisable  to  aspirate  it  through  a  clean  area  of  the 
scalp  and  with  careful  asepsis ;  almost  3  ounces  of  pure  blood  were  removed 
and  a  tight  bandage  was  applied.  Within  6  hours,  however,  the  hematoma 
had  refilled  and  it  was  again  aspirated  and  almost  4  ounces  of  pure  blood 
were  this  time  removed  and  another  tight  bandage  applied.  The  X-ray 
report  (Doctor  G.  W.  Welton)  was  **a  wide  linear  fracture  extending 
obliquely  from  the  left  parietal  crest  downward  and  forward  into  the  left 
frontal  bone  just  above  the  left  external  angular  process''  (Fig.  178),  and 
it  was  therefore  feared  that  the  left  middle  meningeal  artery  had  been  torn 
by  the  line  of  fracture  and  that  the  resulting  extradural  blood  was  escaping 
through  the  line  of  fracture  into  the  extracranial  tissues  of  the  scalp  to  form 
the  hematoma;  this  belief  was  further  strengthened  by  the  fact  that  the 
hematoma  again  became  tense  and  of  its  former  large  size  for  the  third  time 
within  another  period  of  4  hours. 

Examivation  (15  hours  after  admission). — Temperature,  99.6°;  pulse, 
88 ;  respiration,  24 ;  blood-pressure,  112.    Conscious  but  drowsy ;  talks,  r'Al\<vci.- 
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ally  and  answers  questions  with  no  mental  or  emotional  confusion.  Hcbm- 
toma  has  become  tense  again  for  the  fourth  time  and  very  t4^nde^,  Lefi 
orbit  closed  by  edema.  A  slight  weakness  of  the  ri^ht  side  of  the  face  and 
of  the  right  arm  has  appeared  within  the  last  four  hours;  no  definite  impair 
ment  of  the  right  leg;  no  sensory  disturbance.  No  aphasia  elicited  by  special 
tests.  Hearing  negative.  Otoscopic  examination  negative.  Pupils— left 
passibly  larger  than  right;  reaction  to  light  normaL  No  ocular  paralyses}! 
no  nystaginua  Rellexej-i — patellar  exaggerated,  right  more  than  left;  mi 
ankle  eloiius  but  suggestive  right  Babinski;  abdominal  reilexes  deprt^wdi 
but  no  inequality  elicited.  Fundi :  retinal  veins  enlarged — ^left  possibljrj 
more  than  right;  na*sal  tnargins  of  both  optic  disks  and  nasal  half  of  lefl 
optic  disk  blurred  by  edema.    Lumbar  punctni-e — ^lear  cerebrospijial  tiaii'^ 

under     increased     preooft 
(14  mm.). 

Treatmcnt.^FoT  fear 
that  an  extradural  hemo^ 
rhage  w^as  compressing  thil 
left  cerebral  cortex,  a  left 
subtemporal  exploration  was 
advised  to  be  perfnnin^d 
immediately. 

O  p  e  rat  i  on  (17  houw 
after      admission ) , — Lrft 
subtemporal  exploration,  ny 
moval  of  extradural  hemop 
rhage   and   ligation   of  lefl 
middle     meningeal     artery 
usual    vertical    incisia 
removal  of  bone,  and  no  e< 
plications;   upon   enlar 
the   bony  opening  as  m$ 
by  the  Doyen  perforator  and  burr,  a  dark  currant-jelly  extradural  clfl 
with  much  free  red  bhiod  exliiided  through  the  buny  opening  under  high 
pressure  and  upon  enlarging  this  opening,  a  large  amount  of  bbxid-clot  i 
almost  6  ounces  was  removed,  pennitting  the  underlying  depressed  du 
to  rise  and  thereby  relieving  the  compression  of  the  underlying  cereb 
cortex.    The  middle  mt^ningenl  artery  was  ligated  by  n  silver  clip  to  preveffl 
more  bleeding.     The  dura  itself  was  of  normal  appearance  and  pulsated 
normally,  and  therefore  it  was  not  considered  advisable  to  open  it.     Al 
all  the  extradural  blood-clot  had  been  removed,  the  usual  closure  was  ma 
with  2  drains  of  rubber  tissue  inserted  dow^n  to  the  dura.     It  was  now 
noted  that  the  hematoma,   which  was  situated  anterior  to  the  operative 
incision,  had  become  much  smaller  and  les.s  tense  due  undoubtedly  to  muc 
of  its  bloody  contents  having  been  removed  when  the  extradural  hera 
rhage  w^as  evacunted  during  the  operation — its  blood  having  returned  int 

cranially  through  the  underlying  line  of  fracture.     Duration,  50  minut  

Postoperative  Notes. — An  uneventful   recovery;  the  w^eakness  of  the 
right  ami  and  of  the  right  side  of  the  face  entirely  disappeared  within. 


Fir*i.  178, — A  wide  exten  ive  linear  fracture  of  the  left  watilt* 
CttusiDg  A  rupture  of  tho  left  mifltUc  meningeal  artery.  Excel- 
lent recovery  following  a  left  subtemporal  exploration,  removftl 
of  cxtrarlural  hemorrhage  and  the  liRation  of  the  left  middle 
meningeal  artery* 
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hours  after  the  operation  and  the  suggestive  Babinski  also  could  not  be  ob- 
tained at  that  time.  The  general  condition  of  the  child  immediately 
improved;  the  wound  healed  per  primam — all  skin  sutures  having  been 
removed  upon  the  fifth  day  after  operation. 

Examination  at  discharge  (14  days  after  operation). — Temperature 
98.8°  ;  pulse,  80 ;  respiration,  24 ;  blood-pressure,  112.  No  complaints  except 
the  soreness  over  the  left  side  of  the  head.  The  operative  incision  has  healed 
perfectly ;  no  protrusion  but  a  normal  pulsation  is  visible.  The  hematoma 
has  entirely  disappeared.  No  paralysis  of  the  right  side  of  the  face  or  right 
arm  ascertained;  no  sensory  impairment  nor  astereognosis.  Pupils  equal 
and  react  normally.  Reflexes  active  but  otherwise  negative.  Fundi — 
retinal  veins  possibly  enlarged;  all  details  of  both  optic  disks  clear 
and  distinct. 

Last  Examiv<itian  (May  16,  1919 — 9  months  after  injury). — ^No  com- 
plaints; patient  has  done  well  in  school  since  January — the  third  month 
after  the  injury.  Operative  area  depressed ;  slight  pulsation  palpable.  No 
weakness  or  awkwardness  of  the  right  side  of  the  body ;  no  speech  impair- 
ment.   Reflexes  active  but  othenvise  nefrative.     Fundi  nej?ative. 

Remarks. — It  is  possible  that  repeated  aspirations  of  the  hematoma 
overlying  the  site  of  the  fracture  of  the  vault  and  the  extradural  hemorrhaofe 
could  have  drained  this  extradural  hemorrhage  successfully,  if  the  blood  had 
not  gradually  coagulated  and  formed  an  extradural  clot;  possibly  more 
frequent  aspirations  of  the  hematoma  would  have  lessened  and  delayed 
the  formation  of  this  clot,  and  yet  the  bleeding  from  the  left  middle  menin- 
geal artery  was  so  profuse  that  it  is  very  doubtful  whether  this  method  of 
treatment  would  have  been  eventually  satisfactory.  The  clear  cerebrospinal 
fluid  under  an  increasing  pressure  and  the  presence  of  a  fracture  of  the 
left  vault  in  the  vicinity  of  the  left  middle  meningeal  artery,  together  with 
the  localizing  signs  of  weakness  of  the  right  arm  and  of  the  rijrht  side  of  the 
face  and  the  other  neurological  signs,  made  the  diagnosis  of  an  extradural 
hemorrhage  a  most  probable  one.  The  absence  of  aphasia  or  paraphasia  is 
interesting,  especially  in  a  patient  who  is  right-handed  and  whose  ancestors 
and  relatives  are  all  right-handed ;  how  the  motor  speech  area  escaped  being 
compressed  sufficiently  to  cause  an  impairment  of  speech  is  difficult  to 
conceive,  especially  since  the  extradural  hemorrhage  lay  directly  over  the 
posterior  portion  of  the  third  left  frontal  convolution.  It  is  possible  that 
an  aphasic  impairment  would  have  occurred  if  the  operation  had  been 
delayed  several  hours  longer. 

The  rapid  subsidence  of  the  signs  of  the  intracranial  lesion  and  of  the 
cerebral  impairment  was  most  impressive  following  the  operation  and  the 
excellent  recovery  of  normality  of  this  patient  is  gratifying,  as  it  was 
feared  at  the  time  of  the  operation  that  too  long-  a  delay  had  been  permitted 
and  that  an  earlier  operation  would  have  been  more  advisable. 

Case  161. — Acute  severe  brain  injury  associated  with  high  intracranial 
pressure  due  to  supracortical  hemorrhage  and  with  no  fracture  of  the  vault 
of  the  skull  ascertained.  Bilateral  decompression  and  drainage.  Excel- 
lent recovery. 

No.  881.— Murray.     Ten  years.     White.     School.     U.  S. 
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Admitted  Au^ist  V-l,  1917,    Polyelinie  Hospital 

Operation  August  17,  1917 — i  days  after  admission.  Bilateral  decom- 
pression and  drainage. 

Discharged  September  14,  1917 — 27  days  after  operation. 

FamUtf  history  negative. 

Personal  hMory  negative. 

Present  Jllness, — While  crossing  the  street,  patie^t  was  knocked  down 
by  an  aiitoraobiJe j  immediate  loss  of  consciousness;  brought  to  the  hospital 
in  the  ambulance. 

Ejaminaiion  upon  admission  (one  hour  after  injury), — Temperatnre, 
98'';  pulse,  132;  respiration,  32;  blood-pressure,  104.  Uncons<:ious  and  in 
severe  shock.  Smalt  hematoma  over  the  vertex  of  the  vault.  Xo  bleedinc 
from  nose,  mouth  or  ears;  no  orliital  nor  mastoid  eechymoses.  Xo  paralyses 
ascertained.  Pupils  wijely  dilated  and  do  not  react  to  light.  Reflexes  all 
abolished.     Fundi  iietrative. 

Treutment. — Vigorous  shock  measures  instituted,  especially  heated 
hhinkets,  hot  water  bottles  and  rectal  encmata  of  hot  black  coffee ;  absolute 
quiet — no  further  examination  being  made  until  patient  should  recover 
from  this  extreme  condition  of  shock.  After  48  hours,  patient  gradually 
emerged  from  the  shock. 

Examirmiion  (60  hours  after  admission), — Temperature,  99.2*^;  pnlse^ 
90;  respiration,  22;  blood -pressu re,  114.  Semiconscious,  but  cannot  be 
aroused  sufficiently  to  annwer  questions.  Left  orbital  but  no  mastoid  ecchy- 
mosis;  otoscopie  exaiiiinatiuu  negative,  llinianual  examination  of  the  vault 
negative.  No  paralysis  elicited.  Pupils  of  moderate  size,  equal,  but  react 
to  light  sluggishly.  Reflexes— patellar  exaggerated  and  eqmil;  no  ankle 
cknius  but  suggestive  double  Babinski  \  abdominal  reflexes  absent.  Lumbar 
puncture — bloody  cerebrospinal  under  increased  pressure  (20  mm.). 
X-ray  (Doctor  G.  W.  Welton)— ''no  fracture  visible," 

Treatmt  nf. — Expectant  palliative  treatment  continued  for  24  hours 
longer,  but  as  the  signs  of  an  increasing  intracranial  pressure  progressed 
so  that  a  dnu]>lc  paiulledrnui  of  1  diopter  was  revealed  in  the  fundi  and 
a  second  lumbar  puncture  registered  a  pressure  of  24  mm.  and  the  pulse  had 
also  descended  t(;  70,  therefore  an  immediate  right  subtemporal  ileeomprea- 
siou  was  performed. 

Opt  ration  (4  days  after  admission). — Right  subtemporal  decompression 
(primary  anesthesia)  :  usual  vertical  incision,  bone  removed,  and  no  com- 
plications. Dura  was  very  tense  and  somewhat  bluish,  and  upon  incislnsr  it 
bloody  ecrcbrospinal  fluid  spurted  a  distance  of  3  feet,  revealing  a  very  ede- 
miitous  cortex  under  very  high  pressure  so  that  it  protruded  and  ruptured 
to  a  depth  of  1  em. ;  no  pulsation  visible.  An  attempt  to  tap  the  right  ven- 
tricle  was  unsuccessful.  No  evidence  of  an^^  large  blood -clot,  but  se 
punctate  hemorrhages  were  present  in  the  underlying  cortex  which  ha 
appcarauee  of  being  '' wiiter-logged. ''  Much  difficulty  encounteri 
attempting  to  close  the  incision  owing  to  the  bulging  of  the  cerebral 
which  did  not  pulsate.  An  imme<l!ate  left  subtemporal  decompressio 
considered  advisable.    Usual  closure  with  2  drains  of  rubber  tissue  in 

Left  subtemporal  decompression :  usual  vertical  incision,  bone  rei 
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and  no  complications.  Dura  wast  bluish  and  ven*  tense,  and  upon  incising 
it  much  bloody  cerebrospinal  fluid  welled  out,  allawing  the  swollen  cortex  to 
bulge  and  then  to  pulsate  for  the  first  time.  Cortex  was  in  good  condition, 
except  in  lower  part  of  the  operative  field  where  it  appeared  to  have  been 
contused.  No  evidence  of  gross  blood-elot  wiis  found :  occasional  punctate 
hemorrhage  in  the  cortex  was  visible.  At  the  end  of  the  operation,  the  brain 
pulsated  almost  normally.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.     Duration,  90  minutes, 

Fost-opcrative  Notes. — Child  had  a  very  stormy  convalescence;  semicon- 
scious and  irrational  for  almont  one  month,  requiring  an  unusual  amount  of 
sedatives;  temperature  remained  about  102^.  Left  eye  * 'cleared  up"  one 
week  after  the  operaticm, while  the  right  eye  continued  to  be  blurred  by  edema 
one  week  longer.  The  general  condition 
of  the  patient  gradually  improved,  he 
l>ecame  less  and  less  irrational  after  the 
signs  of  an  increast^d  intracranial  pres- 
sure siilisid<*d,  so  that  he  eonld  be  promptly 
discharged.  A  photofjraph  wuh  tiiken  on 
the  eighth  day  post -operative;  the  left  or- 
bital eeehymosis  is  still  visible  fFig,  179 K 

ExaminatioH  at  disehartre  ^27  days 
after  operation), — Temperjiture,  08.2"  ; 
pulse,  80;  respiration,  24;  blood -pressn re, 
116,  Perfectly  eonseious;  appMrently 
retarded  slightly  in  thought  and  expres- 
sion, but  parents  say  *'he  was  always  that 
way.''  Occasional  dtill  headache;  other- 
wise^ feels  well.  Both  operative  area"^ 
flush  with  the  surrounrlintf  scalp;  normal 
pulsation,       lleaHntr     neirative.       Pupils       i"i«..  i;'>.— The  ui^hih  day  post-operative  of 

^  IP  J.*  T>Li  ^  p;»tifTit    h^vifiK    an    extreme    tntracnitvial 

equal    and    OI    normal    reaction.        Ivenexes  pn-ssure  dut    to  akrjre  supracorticalhemor- 

T,  1         TTiT  i-i  ■  rbaKc   and    not   ass^x-iatcd    with    a   fracture 

active     but    equal,        i^Undl retinal     veins  or    the    sla^ll:    hilateral    decompression    and 

enlarged  ;  lower  nasal  quadrant  especially     ^^™""'^"   ^"^'^'^"'  '^°^'^'^* 
of  right  optic  disk,  slitrhtly  obsi-ured  by  edema. 

Treat ment. — Parents  cautioned  to  keep  the  boy  from  all  active  mental 
and  physical  exercise ;  not  to  attend  school  for  one  year. 

Examination  (September  6,  1918—1:1  months  after  injury). — No  com- 
plaints except  an  oeeasioual  headache  of  mild  severity.  Decompression 
areas  slightly  depressed,  normal  i>ul.satioii.  Reflexes  active  but  otherwise 
negative.  Fundi— retinal  veins  pos^sibly  lar^rer  than  normal;  no  blurrinp: 
of  the  details  of  the  optic  disks.  Patient  is  permitted  to  begin  school  next 
week  but  must  not  study  mucin  if  tlir  Ihadaches  should  occur,  then  he  must 
remain  away  from  school  another  year. 

Last  Exawination  (April  20,  1919 — 19  months  after  injury). — No  com- 
plaints ;  teacher  states,  '^Murray  can  do  his  work  as  well  as  the  other  boys.*' 
lie  is  possibly  nion^  unstable  emotionally  than  formerly.  Operative  sites 
depressed;  pulsatinu  not  so  evident.  Reflexes  active  but  othenvise  negative. 
Fundi^retinal  veins  of  nonnal  size;  details  of  the  o\\l\<i  tosXx^  A^-ect. 
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Remarks. — The  necessity  of  perfomiing  a  bilateral  decompression  in 
children  having  brain  injuries  is  much  less  frequent  than  in  adults,  although 
in  these  latter  patients  it  is  not  over  5  per  cent,  of  the  operated  patients 
that  the  intracranial  pressure  is  so  high  that  one  decompression  alone  will 

not  suffice  to  relieve  the  pressure  satisfactorily;  in  children,  the  percentage 
of  these  patients  requiring  a  bilateral  decompression  is  not  over  3  per  cent,^ 
at  least,  this  is  the  percentage  in  this  series  of  patients.  Children  are  able 
to  resist  more  successfully  by  adaptation  a  higher  increased  intracranial 
pressure  than  is  possible  for  adults,  and  they  also  can  absorb  by  natural 
means  a  lar^^er  amount  of  intracranial  hemorrhafre  and  edema,  so  that  if  the 
operation  of  decompression  and  drainage  is  necessary,  usually  one  operation 
alone  suffices. 

A  longer  period  of  time  must  elapse  in  this  case  before  it  can  be  stated 
that  the  end-result  is  an  excellent  one;  it  is  diflQeult  to  conceive  that  this 
patient  will  not  be  impaired  in  some  way — mentally  and  especially  emotion- 
ally, and  also  there  is  the  great  danger  of  epileptifonn  seizures  should  dis- 
sipation ill  liny  form  occur  later,  particularly  alcoholism. 

It  is  fortunate  in  this  i>atient  that  a  right  subtemporal  decompression  wss 
jicrformed  first,  since  the  rupture  of  the  underlying  cortex  might  have 
permanently  injured  the  motor  speech  centre  if  the  operation  had  been  per- 
formed an  tlie  left  side  first.  In  patients  having  high  intracranial  prei^sure, 
it  is  better  judgment  always  to  operate  iipon  the  side  opposite  to  the  supposed 
speech  centre,  unless  the  signs  indicate  a  kjcal  lesion  in  this  ai^ea ;  in  selected 
cases  of  very  high  intracranial  pressure,  the  first  operation  should  be  per- 
formed on  the  opposite  side  (the  safer  procedure),  and  then  the  second 
operation  over  the  site  of  the  lesion. 

E.  Aciife  sfverf  hrtnn  injuries  as>'/)ci(ilfd  with  imrywg  degrees  of  intra- 
craiiwl  legions.    Dtafh.    Aniopsij. 

Case  162.— Acute  severe  brain  injury  not  associated  with  a  fracture  o! 
the  skull,  bnt  with  severe  initial  shock  and  no  intracranial  hemorrhage— 
I II (^ rely  a  **  wet/ '  eilrmntous  condition  of  the  brain;  no  signs  of  an  increased 
intnicrMtiial  pn'ssure.    Xo  operation.    Death  from  shock;  autopsy. 

No.  80.— Veronica.    Ten  years.    Wliite.    School.    U.  S, 

Admitted  September  24,  1014.- — If*  minutes  after  injur\'.  Polyclinic 
HosiiitMl.     Referred  by  Doctor  Alexander  Lyle, 

Died  September  24,  1914 — 0  hours  after  admission.    Shock. 

Fmnihj  hint  or  tf  negative. 

Personal  hisfortf  negative. 

Present  Ubies:^. — ^AVhile  crossing  the  street,  patient  was  knocked  down 
by  an  automobile ;  unconscious  for  several  minutes  bnt  became  semiconscious 
en  route  to  the  hospital  in  the  automobile. 

Exaniitidfion  upon  ndmission  (40  minutes  after  injur>0. — Temper 
97.6'^:  pul^^e,  130;  respiration,  1^0;  blood-presaiire,  90,    Semiconsciou- 
not  be  aroused  to  answer  (j  nest  ions:  verv'  restless.    Extensive  abrasir 
contusions  of  entire  forehead  :  multiple  contusions  of  head  and  entiri 
5>li^ht  bleedinrr  from  the  nos<^  and  both  ears:  no  cerebrospinal  fluid  ol 
double  orbit rd  but  no  mastoid  eeebymoses.    No  paralyses  ascertained. 
slifrhily  enlarged  and  react  to  lip:ht  slucrfrishly.  Reflexes — patellar  dif 
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elicit;  no  ankle  clonus  but  suggestive  right  Babinski;  abdominal  reflexes 
absent.  Fundi  negative.  No  extensive  neurological  examination  made  at 
this  time  in  the  hope  that  with  the  vigorous  treatment  of  shock,  together  with 
the  expectant  palliative  treatment,  that  the  condition  of  the  patient  would 
be  improved  and  then  a  more  thorough  examination  would  be  possible. 

Treatment. — ^Vigorous  shock  measures  instituted — external  heat  by 
heated  blankets  and  hot  water  bottles,  hot  black  coffee  per  rectum,  small 
repeated  doses  of  codeine  (grains  %),  hypodermically  to  control  the  rest- 
lessness, absolute  quiet,  etc.  Within  6  hours  after  admission,  the  patient 
did  show  some  signs  of  improvement  in  that  the  temperature  became  98.2° 
and  the  blood-pressure  ascended  to  94,  but  the  pulse-  and  respiration-rates 
remained  over  140  and  38,  respectively,  becoming  weaker  and  more  difficult 
to  auscultate;  the  patient  one  hour  later  suddenly  became  worse  in  that 
the  temperature  descended  to  97.8°  and  the  blood-pressure  to  82,  and  the 
patient  died,  9  hours  after  admission,  from  the  condition  of  t>7)ical  shock 
following  a  severe  cranial  injury. 

Autopsy, — No  fracture  of  the  skull  found.  Both  tympanic  membranes 
were  intact  and  the  source  of  bleeding  from  the  ears  was  in  several  small 
lacerations  of  the  outer  portion  of  both  external  auditory  canals  (illnstratincr 
the  value  of  careful  otoscopic  examinations  in  all  of  these  patients  having 
a  bloody  discharge  from  the  ear  and  yet  no  cerebrospinal  fluid  is  observed). 
No  intracranial  hemorrhage  found,  but  on  the  contrary  the  brain  was  rather 
pale  and  anemic  and  the  cortical  vessels  small.  Much  cerebrospinal  fluid 
was  in  the  basal  fossje  and  the  cerebral  tissues  were  *Svot''  and  edematous, 
but  not  to  the  extent  of  being  **  water-logged  "  as  in  an  acute  cerebral  edema. 
Ventricles  were  negative. 

Remarks. — The  signs  of  this  patient  as  exhibited  following  her  admis- 
sion to  the  hospital  were  all  those  of  severe  initial  shock  following  the  cranial 
injury,  and  during  the  first  6  hours  they  were  no  more  severe  than  fre- 
quently occur  in  many  patients  who  make  excellent  recoveries.  It  was 
thought  at  the  time  that  this  patient  would  recover  from  the  severity 
of  the  shock  and  especially  since  the  patient  was  a  child,  as  children  can 
endure  the  shock  follownnp:  cranial  injuries  much  better  than  can  adults, 
lb  would  seem,  however,  that  althouprh  this  patient  struggled  to  overcome 
the  effects  of  the  severe  shock,  her  powers  of  resistance  and  especially  her 
vasomotor  mechanism  were  not  sufficient  to  withstand  the  prolonged  effect 
of  the  condition  of  shock. 

The  treatment  of  the  shock  in  these  patients  is  most  effective  in  the  use 
of  external  heat,  enema t a  of  hot  black  coffee  and  absolute  rest  and  quiet — 
frequently  repeated  small  doses  of  morphia  in  adults  and  codeine  in  children 
hypodermically  being  most  valuable. 

The  absence  of  all  signs  of  an  increased  intracranial  pressure,  as  dis- 
closed by  the  ophthalmoscope,  would  undoubtedly  have  been  confirmed,  if  a 
lumbar  puncture  had  been  performed;  no  attempt  was  made  to  perform 
a  lumbar  puncture,  however,  on  account  of  the  severity  of  the  shock  and  the 
autopsy  findin<rs  of  cerebral  anemia  and  a  general  mild  edema  of  the  brain 
would  indicate  its  absence. 

It  is  rather  unusual  that  bleedinjr  from  both  eviiT^  ^\vcvv\^  ^^^wt  \w  *(Ns.^ 
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name  patient  and  yet  there  be  present  an  intact  ^rmpanic  membrane; 
although  tht^re  was  no  cerebrospinal  tliiid  observed,  yet  that  observation 
does  not  exclude  a  fracture  of  the  baae  of  the  akuU  with  a  resulting  lacerat- 
tion  of  the  tyinpanie  membrane.  The  vidue  of  careful  otoscopic  examinations 
in  all  patients  having  cranial  injuri(?s— but  after  the  aural  discharge  has 
ccaH(*d  HO  that  tlie  danger  of  infection  is  practically  nil,  is  well  illustrated  io 
thin  patient,  and  no  patient  should  be  consider<?d  as  having  a  condition  of 
brain  injury  with  a  fracture  of  the  skidl  merely  upon  the  observation  that 
l)loor!  wuH  discharged  from  cither  ear — and  no  otoscopic  examination  made, 

Cabe  163,^ — Recent  severe  brain  injurv^  following  an  apparently  trivial 
**bnrnp**  upon  the  head  nssociated  with  a  supracortical  hemorrhasre  and  with 
definite  local ii^iug  sigus.  Xo  cranial  qperation.  Death;  autopsy;  sarcomatosis. 

No.  64.— David.    Pour  and  a  half  years.    Wliite.    II.  S.  ' 

AdniiltiCd  July  12,  1^14 — 5  montliH  after  cranial  injur>\  Polyclinic  Hos- 
pital.   Referred  by  Doctor  B.  Van  D.  Hedges,  Plainfield,  N,  J. 

Died  July  14,  1914 — 8  hours  after  abdominal  operation, 

Famihf  hisfortf  negative ;  two  brothers  and  one  sister  well  and  strong. 

Prrsoftttl  historif  negative;  always  well  and  strong;  no  diseases 
of  ehihlhnod. 

Presf  at  Illness. — Five  mouths  ago  (February  17,  1914),  while  pla3ing 
wttli  liis  hruthers,  patient  fell  upon  the  ground,  striking  his  head  ;  apparently 
rin  Inss  (J"  eojisciniiNnrH.s  ;  no  bleeding  from  earn  or  nose.  Upon  rising,  patient 
Mcenied  nither  dntwsy ;  he  was  seated  in  a  chair,  and  one-half  hour  later,  it 
was  noticc<l  that  the  patient  could  not  move  his  right  leg  azid  within  another 
hour,  the  right  arm  became  weak  and  paralyzed;  no  paralysis  of  right  side  of 
fnee  obsi-rvetl ;  no  aphasia,  thnviirb  a  deiinite  slurring  of  words  was  noticed. 
No  fever;  pulse  and  respiriitiuns  were  normal;  no  nausea  or  vomiting* 
Williin  6  hours,  the  (jaralyses  became  less  marked,  fii-st  in  the  arm  and  then 
in  tlie  Icgt  so  that  within  'M  hours  the  child  was  apparently  normal.  Three 
weeks  later  (March  6.  I!n4),  after  being  in  as  good  health  as  before  the 
''binnp*  on  the  lu'ad.  the  child  was  observed  by  the  parents  in  be  liinpinjjr 
on  the  right  leg,  and  withiji  4  hours  the  right  leg  was  paralyzed  and  the 
right  arm  was  much  weaker  than  the  b^ft  arm:  no  paralysis  of  the  face, 
f^onw  drnwsiiirss.  Xo  general  eonvulsions,  but  the  fingers  of  the  right  hand 
twiti'lanl  infrcipicutly.  No  nausea  or  vomiting j  appetite  good;  bowels 
regular  daily. 

First  Ej'amination  (March  7,  191-^-4  months  ago).^ — Patient  examined 
iu  consultation  %vith  Doi-tor  Ilctlges  and  Doctor  Robert  Abbe.  Temperature, 
il9.4"  ;  pulse,  SS  ;  respiration.  24.  Well-nourished  child;  perfectly  eonseious. 
Heart  aud  lungs  negative.  Liver  exteiukHl  V^  inch  below  costal  margin  and 
it  was  luit  considered  abmirmal  for  a  child  of  4*-  years  of  age.  Spleen  iust 
pnl]iabk\  Xt»  abdtuuinal  pain  or  tenderness.  The  pandysis  had  alread; 
seued  :^o  that  the  right  arm  was  almost  nnrmal.  but  the  right  leg  was  defii 
weaker  than  tlu'  left  leg;  uo  fauial  paralysis.  We  were  unable  to  indue 
child  to  talk,  altlunigb  the  parents  said  he  had  been  talking  normally  b 
our  examination.  Xo  disturbance  of  sensation.  No  ocular  paralyses 
than  possibly  a  slight  weakness  of  the  left  external  rectus.  No  uj'st 
Kc^tiexes ;  patellar — right  greater  than  left ;  no  ankle  clonus  but  right 


I 


IN  NEWBORN  BABIES  AND  CHILDREN  609 

ski  was  elicited ;  right  abdominal  reflexes  depressed.  Fundi — moderate  dila- 
tation of  the  retinal  veins;  definite  blurring  of  the  nasal  margins  of  the 
optic  disks — left  possibly  greater  than  right. 

Treatment, — The  tentative  diagnosis  was  a  small  cortical  hemorrhage,  a 
possible  tuberculoma  or  a  tuberculous  meningitis  of  mild  severity ;  the  blood 
and  cerebrospinal  fluid  by  lumbar  punctures  were  advised  in  order  to 
obtain  a  Wassermann  test  and  cell  count  (these  were  later  returned  nega- 
tive). Within  36  hours  after  this  second  onset  of  paralysis,  the  child  grad- 
ually became  normal,  and  it  remained  in  its  normal  good  health  until  July  7, 
1914 — 4  months  after  the  seco;iid  attack  of  paralysis;  the  parents  then 
observed  that  the  child  was  not  movinor  the  right  side  of  its  face,  and  upon 
examination  in  my  office  on  July  11,  1014  (4  days  later),  I  found  an  almost 
total  right  facial  paralysis  (central  in  origin),  and  a  slight  weakness  of  the 
right  arm ;  the  right  leg  was  apparently  nonnal.  Some  blurring  of  speech. 
No  sensory  disturbance.  Pupils — left  smaller  than  right.  Xo  ocular  paraly- 
sis. No  nystagmus.  Reflexes :  right  greater  than  left ;  no  ankle  clonus  but 
a  tendency  to  a  right  Babinski  reflex ;  abdominal  reflexes — ri»j:ht  less  active 
than  left  Fundi — slight  dilatation  of  the  retinal  veins,  and  the  blurring 
along  the  nasal  margins,  especially  of  the  left  optic  disk,  still  persists.  Heart 
and  lungs  were  negative,  but  during  the  routine  examination  of  the  abdomen, 
however,  a  firm  nodular  mass — the  size  of  an  orange — was  palpable  in  the 
upper  right  hypochondrium ;  it  was  evidently  in  the  liver,  which  extended 
down  to  the  level  of  the  umbilicus ;  no  jaundice  was  present  and  apparently 
no  digestive  disturbances.  The  spleen  and  right  kidney  were  just  palpable 
and  apparently  normal. 

Examination  upon  admission  (July  12,  1914 — 5  months  after  the 
cranial  injury')- — The  neurological  examination  was  the  same  as  at  the  pre- 
ceding examination.  The  laboratory  tests  of  the  blood,  cerebrospinal  fluid, 
urine  and  stool,  including  the  tuberculin  and  luetin  tests,  were  made  and 
were  all  negative.  Doctor  J.  P.  Grant  then  made  an  exploratory  incision 
through  the  right  rectus  muscle  and  removed  a  hard  fibrous  tumor,  the  size 
of  a  large  fist,  from  the  liver ;  the  pathological  report  was  a  small-round-celled 
sarcoma.    The  child  died  8  hours  after  operation. 

Autopsy. — ^Abdomen :  not  only  sarcomatous  masses  in  the  liver,  but  also 
extensive  involvement  of  the  lymph-nodes  of  the  lesser  and  greater  curva- 
tures of  the  stomach  and  in  the  mediastinum;  sarcomatous  enlargement 
of  the  head  of  the  pancreaj^  and  sarcomatous  nodules  in  the  right  kidney ; 
the  adrenals  were  normal. 

Brain :  a  bluish  hemorrhagic  clot,  y^  inch  in  thickness,  was  situated  in 
the  pia-arachnoid  over  the  precentral  area  of  the  left  motor  cortex,  which 
was  very  ''wet''  and  edematous,  and  it  extended  forward  into  the  left  frontal 
lobe  and  from  the  longitudinal  fissure  downward  almost  to  the  left  Sylvian 
fissure;  the  posterior  poi-tion  of  the  third  left  frontal  convolution  was  par- 
tially covered.  Careful  sectioning  of  the  brain  did  not  reveal  any  sarco- 
matous degeneration  or  any  other  lesion.  No  fracture  of  the  vault  or  of 
the  base  of  the  skull  was  revealed. 

Remarks. — This  case  is  most  unusual  and  the  possibilities  of  diagnosis 
were  many.    A  ' '  bump  on  the  head ' ' — ^not  worse  than  is  Ix^o^^iiW:^  ^c^w^n^^ 
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by  children — followed  by  paralysis,  which  improves  only  to  return  Z  wech 

later;  another  rapid  recovery  and  then  a  return  of  paralysis  4  months  later. 
The  appearance  of  a  rapidly  growing  tumor  in  the  liver,  which  proves  at 
operation  to  be  a  small  round-celled  sarcoma  with  many  met^iitases,  and  yet 
the  brain  in  not  involved — only  the  supracortical  hemorrhage  of  the  early 
* '  bnmp ' '  being  ascertained  with  no  fracture  of  the  base  or  of  the  vault  of  xhe 
skull — -which  is  not  uncommon, 

The  signs  of  a  mild  increase  of  the  intracranial  pressure  associated  with 
a  weakness  of  different  portions  of  the  right  side  of  the  body  and  a  sligrht 
paraphasia  (in  a  child  who  was  right-handed  and  whose  parents  were  also 
right-handed),  indicated  a  lesion  of  the  left  motor  cortex — and  a  lesion  of 
varying  character  associated  with  cortical  edema,  then  convulsive  twitching^^ 
of  the  fingers  of  the  right  hand  pointed  to  an  irritative  cortical  lesion,  ami 
especially  in  the  presence  of  the  ipsolateral  pupillarj^  contraction  of  the  left 
eye.  It  is  surprising,  however,  that  the  convulsive  twitehings  did  not  persist 
unless  the  localized  cortical  eciema  about  the  hemorrhagic  area  was  nf  siich 
a  temponiry  eharaetcr  that  a  localized  epileptiform  seizure  w^as  therebv 
avoided;  at  the  time  of  the  extensive  paralysis  of  the  right  leg  and  of  the 
right  firm,  the  localized  cerebral  edema  must  have  been  severe. 

If  it  had  not  been  for  the  complication  of  the  malignant  tumor  formation, 
it  would  have  been  possible  for  the  patient  alone  and  without  an  operation 
to  have  **  taken  care  of  the  supraeortical  lesion  of  hemorrhage  and  cortical 
edema,  bnt  the  ruitural  means  of  absorptive  powers  and  the  general  resist- 
ance were  so  lowered  by  the  siireomatous  process  that  the  recovery  from  the 
intracranial  lesion  was  not  the  usual  normal  one. 

Case  1G4. — Acute  severe  cranial  injnry  associated  with  a  compoimd 
linear  fraetnre  of  the  right  vault ;  later^  definite  weakness  of  the  left  side  of 
body  and  with  an  iiierensed  intracranial  pressure.  Local  operation  at  the 
site  of  the  laeeration  of  the  scalp  and  the  underlying  fracture.  Brain  absce^ 
and  meningitis.    Death;  autops3\ 

No.  972.— Rudolpb.     Five  years.     White.     U.  S. 

Admitted  February  14.  1918—14  days  after  cranial  injur>\  Coney 
Island  Hospitnl.    Ri-Perred  by  Doctor  R.  S.  Green. 

Operation  i\hirch  8>  1918 — 24  days  after  admission.  Jjocal  operation  at 
the  site  of  ettuipoiind  fracture. 

ExaminatioTi  for  the  first  time  in  consultation — March  16,  1918—45  days 
after  injury. 

Died  ^Inreh  18,  1918—10  clays  after  operation  and  47  days  after  iDJurr. 
Brain  abseess  and  purulent  menijiiuntis. 

FmniUj  hisforif  ne^'ative. 

Pfrsonal  IHsiorif.—Two  weeks  before  admission  to  the  Coney  Island 
Hospital,  the  patient  was  struck  npon  the  ri^ht  side  of  the  vault  by  an  i-^" 
f rap:nient  followin*!;  a  stove  explosion  in  the  kitchen   of  his  home ; 
parietofrontal  area  lacerated;  loss  of  consciousness  for  several  min" 
wonnd  sutured  by  family  doctor  and  patient  remained  at  home  in  bt 
oue  week,  when  increasinjx  beatlaehes  and  loss  of  appetite  eansed  the  \ 
to  remove  the  child  to  a  sanitarium  ;  within  the  following  week,  the  hea 
mcrea*seil  in  severity  and  a  definite  weakness  of  the  left  side  of  tl 
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appeared  and  the  child  was  finally  transferred  to  the  Coney  Island  Hospital, 
where  it  was  found  that  the  child  was  stuporous,  having  a  temperature  of 
100.8°  ;  a  definite  weakness  of  the  left  side  of  the  body  was  present  with 
increased  reflexes  upon  the  left  side ;  otherwise,  the  patient  was  in  fair  con- 
dition and  remained  so  until  March  the  eighth  (24  days  after  admission), 
when  the  paralysis  of  the  left  side  became  more  marked,  the  temperature 
ascended  to  102.6°  and  the  general  condition  of  the  patient  appeared  to 
be  worse;  the  laceration  over  the  right  fronto-parietal  area  was  enlarged 
and  by  means  of  rongeurs  the  underlying  fracture  was  widened  and  explored 
carefully  with  a  small  probe ;  no  signs  of  infection  ascertained ;  the  dura  was 
apparently  not  torn  and  was  not  opened  at  the  operation.  Patient,  however, 
progressively  became  worse  until  the  time  of  the  following  consultation : 

Consultation  (March  16,  1918 — 45  days  after  the  injury). — Tempera- 
ture, 104.8°';  pulse,  132;  respiration,  30;  blood-pressure,  108.  Profoundly 
unconscious  and  moribund.  Laceration  of  scalp  apparently  healed  per 
primam.  Neck — ^slightly  stiff  and  a  suggestive  positive  double  Kernig. 
Complete  left  hemiplegia  and  a  definite  weakness  of  both  the  right  arm  and 
right  leg.  Otoscopic  examination  negative.  Pupils — right  widely  dilated 
and  immobile ;  left  slightly  dilated  with  sluggish  reaction  to  light.  Reflexes 
— all  reflexes  abolished,  both  skin  and  deep  reflexes.  Fundi — retinal  veins  are 
tortuous  and  dilated ;  slight  edematous  blurring  of  the  nasal  margins  of  both 
optic  disks;  otherwise  negative.  Lumbar  puncture — turbid  cerebrospinal 
fluid  under  increased  pressure  (approximately  14  mm.);  ''staphyloeoeei. " 

Treatment. — The  child  being  moribund  and  the  condition  one  of  menin- 
gitis most  probably  of  a  diffuse  character,  it  was  considered  advisable  merely 
to  continue  the  expectant  treatment  and  the  use  of  the  antimeningitie  sera. 
The  condition,  however,  of  the  child  rapidly  became  worse  and  death 
occurred  on  March  18,  1918 — 47  days  after  the  injury. 

Autopsy. — Beneath  the  fracture  of  the  right  fronto-parietal  bone  was  a 
purulent  exudate  which  extended  over  the  entire  cortex  of  the  right  cerebral 
hemisphere — particularly  its  anterior  portion.  The  underlying  cortex  was 
rather  soft  and  upon  incising  it  a  brain  abscess  completely  filling  the  entire 
right  cerebral  hemisphere  was  exposed,  filled  with  thick,  greenish,  creamy 
pus  (staphylococci).  Left  cerebral  cortex  negative,  except  at  the  base  above 
the  middle  fossa  where  there  was  a  small  amount  of  purulent  exudate.  Line 
of  fracture  extended  for  4  inches  from  the  middle  of  the  right  frontal  bone 
backward  into  the  right  parietal  bone ;  the  dura  had  been  ruptured  beneath 
one  portion  of  the  line  of  fracture. 

Remarks. — This  case-history  is  impressive  from  the  standpoint  of  the 
great  danger  of  an  infective  process,  when  the  dura  underlying  the  fracture 
of  the  skull  has  been  torn  and  especially  in  the  presence  of  an  overlying 
laceration  of  the  scalp ;  it  is  most  difficult  and  at  times  impossible  to  prevent 
an  infection  of  the  scalp  laceration  from  occurring — even  with  the  great- 
est care,  biit  no  scalp  laceration  should  be  tightly  sutured  or  no  drains 
inserted,  and  particularly  is  this  true  if  there  is  an  underlying  fracture 
of  the  skull. 

The  gradual  development  of  the  tremendous  abscess  of  the  entire  rl^b^t. 
cerebral  hemisphere,  and  yet  with  so  few  si<cu^  ot  W'!^  ^^\^\\\.  ^\\^^j^  >^\N\:is» 
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several  days  before  the  patient's  death,  is  most  iiisfnietive  and  merely  enn 
iirttts  the  belief  that  there  are  few  iutraerauial  conditions  more  difficult  to 
diagnose  aecurateb'  than  the  condition  of  snbcorticai  abscess — and  especially 
in  the  comparatively  silent  areas  of  the  temporo-sphenoidal  and  of  either 
frontal  lobe,  and  particularly  the  right  frontal  lobe  ;  rarely  does  the  inerea^ 
intracranial  pressure  reach  a  height  sufficient  to  cause  a  meajiurahle  papill- 
edema of  the  optic  disks,  and  it  only  dw^s  so  when  the  associated  meningeal 
inflammation  produces  a  blockatre  of  the  ventricles— and  then  it  is  usuaUv 
too  late  to  afford  a  definite  chance  of  recovery — operation  or  no  operation. 

Case  165. — ^Acute  severe  brain  injury  associated  with  a  compound  de^ 
pressed  fracture  of  the  vault  and  a  penetration  of  the  underlying  dura. 
Removal  of  the  depressed  frairmcnts  of  bone.  Purulent  meningitis.  Death; 
post-mortem  ex  ami  na  t  ion . 

No.  ri32.— Charles.    Eleven  years.    White.    School.    U.  S. 

Admitted  July  Ifi,  1915.     Fordham  Hospital. 

Operation  July  16, 1915- — ^2  hours  after  admission.  Removal  of  depressed 
fra^^ments  of  bone. 

ConHultaticin  with  Doctor  E,  R.  Cuniffe^July  25,  1915 — 10  days  after 
the  injury. 

Died  July  26,  IfHS — 10  days  after  injury.    Purulent  meningitis. 

Fa n i Hi}  h is t o rij  n e pra t i ve . 

Personal  hist  or  if  uejrative. 

Present  Ilhicss, — While  ridiugr  in  an  automobile^  patient  was  thrown  out 
of  the  car,  which  had  turned  over  and  the  iron  bar  supporting:  the  top  pene- 
trated the  riphf  occipital  area  of  the  skull ;  immediate  loss  of  coD.^ciousDess; 
broujrht  to  the*  Fcu'dlunu  Hospital  in  tin*  amlrulance.  The  scalp  surrounding 
the  wound  in  tlie  ri^rlit  occipital  area  was  widely  shaved,  the  wound  itself 
cleansed  with  soap  and  water  and  then  iodine  solution,  and  by  means  of 
forceps  the  dciiressed  fra*i:mcnts  of  bone  were  removed;  considerable  hemor- 
rha*rc  Jiud  a  suiirll  amninit  (»f  brain  tissue  welled  throujsrh  the  dural  opeuing-; 
two  drains  of  rubbir  tissue  inserted  tliroogli  dural  opening  and  wet  bichloride 
solution  (1-5000)  and  dret^sijig  applied.  Patient  gradually  recovered  con- 
sciousness and  made  an  excellent  recovery;  the  child  felt  so  well  that  the 
parents  insisted  upon  his  bciu*r  removed  to  his  home,  which  was  permitted  on 
July  2*A  (7  days  after  iiijury  )  :  the  woiuui  had  apparently  healed  per  pritnam 
and  merely  the  snirdl  jiauzc  drcssinjr  was  bandaged  over  it.  Fpon  arriving 
home,  patient  complained  of  a  dull  frontal  and  occij>ital  headache,  and  6 
hours  later  a  severe  general  convulsion  oc(*urred  and  the  temperature 
rapidly  ascended  to  104 ""  ;  he  was  imuiodiati  ly  brought  to  the  Fordham 
Hosjiitid  again  and  at  a  second  operation  by  Doctor  Cuniffe,  free  pus  was 
found  in  tlic  wound — ^oozing  up  through  the  dural  opening  ;  the  bony  openinjr 
was  cnlar^'cd  by  rongeurs,  the  dnral  openinp:  widened  and  two  drains  or 
her  tissue  reinserted.    The  general  condifion,  however,  rapidly  became 

Ej-timinaimn  (July  26,  1915 — 10  days  after  injury ).^ — Consultatioi 
Doctor  Cuniffe.     Temperature,  107.2"*;  pulse,  164;  respiration,  52; 
pressure,   106.     Well-developed  and  nourished.    Profoundly  uncons 
weak  thready  pulse  and  shallow  respiration.     Wound  dressed,  diseh 
purulent  secretion  welling  up  through  the  dural  opening  (later  baeti 
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cal  report — ^**pneumococci")  ;  rubber  tissue  drains  reinserted  and  dressing 
reapplied.  Marked  stiffness  of  the  neck  and  bilateral  Kemig  present.  Di- 
vergent strabismus — left  more  than  right.  Pupils  widely  dilated  and  non- 
reactive  to  light.  Reflexes — ^patellar  absent;  no  ankle  clonus  but  double 
Babinski ;  abdominal  reflexes  absent.  Fundi — retinal  veins  dilated,  tortuous 
and  buried  in  edematous  tissue;  double  ** choked  disks''  of  4  diopters  of 
swelling.  Lumbar  puncture — straw-colored  cerebrospinal  fluid  under  high 
pressure  (approximately  18  mm.)  ;  15  c.c.  slowly  removed;  later  bacterio- 
logical report — ' '  pneumococci. ' ' 

Treatment. — The  presence  of  bacteria  in  the  form  of  pneumococci  in  the 
cerebrospinal  fluid  at  lumbar  puncture  indicated  an  extensive  diffuse  puru- 
lent meningitis  and  as  the  patient  was  already  in  a  moribund  condition,  there 
was  practically  nothing  therapeutically  which  could  l)e  advised;  repeated 
lumbar  punctures  every  2  hours  with  drainage  of  10-15  c.c.  of  the  cerebro- 
spinal fluid  was  advocated,  in  addition  to  the  routine  expectant  treatment — 
the  condition,  however,  was  practically  hopeless  and  surely  beyond  the  realm 
of  surgery.  The  condition  progressively  became  worse — temperature  ascended 
to  over  108^,  the  pulse-  and  respiration- rates  to  a  point  where  they  could 
not  be  counted,  and  the  patient  died  18  hours  later — on  the  tenth  day 
after  the  injury. 

Local  post-mortem  examination:  the  condition  as  found  at  the  second 
operation  was  confirmed  in  that  the  local  area  explored  was  saturated  in  the 
purulent  secretion — undoubtedly  an  oxtonsivo  purulent  meningitis. 

Remarks. — The  sudden  and  rapid  onset  of  the  symptoms  and  signs  of  a 
meningitic  infection  was  due  chiefly  to  tlie  site  of  the  infective  process  being 
in  the  occipital  area  subtentorially,  and  therefore  its  extension  to  the  medulla 
and  down  into  the  spinal  canal  and  forward  into  the  basal  fossje  of  the  skull 
was  a  most  sudden  and  overwhelming  one;  the  usual  preliminary  symptoms 
and  signs  of  headache,  increasing  stupor  and  convulsive  seizures  themselves 
were  thereby  absent,  until  the  infective  process  had  become  an  advanced 
and  extensive  one. 

In  compound  depressed  fractures  of  tlie  skull,  when  the  underlying  dura 
has  been  penetrated,  with  or  without  a  direct  damage  to  the  underlying 
brain  tissue,  it  is  better  surgical  judgment  to  perform  first,  an  ipsolateral 
subtemporal  decompression  and  drainage  (even  in  the  absence  of  a  high 
intracranial  pressure),  and  then  the  local  oporati(m  of  removing  the  de- 
pressed fragments  of  ])one  and  the  insertion  of  drains;  in  this  manner,  the 
danger  of  a  localized  meningitis  is  lessened,  and  if  it  should  occur  then  the 
danger  of  the  infected  process  becoming  an  extensive  and  diffuse  one  is 
frequently  avoided,  and  it  would  seem  at  times  even  prevented.  There  is 
always  in  these  patients  an  increased  intracranial  pressure  due  to  the  asso- 
ciated edema  of  the  surrounding  brain  tissue,  and  if  this  pressure  is  lowered 
by  a  subtemporal  decomi)7'('ssion  and  at  times  by  a  suboccipital  deccmipres- 
sion,  then  the  tissues  can  resist  the  infective  i)rocess  DUich  more  successfidly. 

It  is  unfortunate  that  a  complete  autopsy  could  not  be  obtained  in 
this  case;  local  examinations  are  seldom  of  any  real  value. 

Case  166. — Acute  severe  brain  injury  associated  with  a  compound 
depressed  fracture  of  the  vault :  removal  of  the  depressed  fra^^\sv^\A.  '^VXi^x^^s 
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cerebral  hernia  and  fungus  cerebri.     Left  subtemporal  decompression  and 
repair  of  hernial  protrusion.    Meningitis.    Death. 

Na  244. — Josephine.    Eight  years.    White,    School.    U.S. 

Admitted  Mareh  6,  1915.  United  Hospital,  Portchester,  N.  Y.  Referred 
by  Doctor  C.  H.  BonnelL 

Operation  March  29,  1915—23  days  after  injury.  Left  subtemporal 
decompression  and  repair  of  hernia  cerebri. 

Died  April  5,  1915 — ^5  d^ys  after  operation.    Purulent  meningitis. 

Family  hiMory  negative. 

Personal  hist  or  ij  negative. 

Present  Illness. — While  playing  in  the  street  about  throe  weeks  ago. 
patient  was  knocked  down  by  an  automobile  so  that  the  left  side  of  her  head 
struck  a  large  stone;  uneonscinus  for  several  minutes;  carried  to  the  United 
Hospital,  where  a  fragment  of  bone  of  one  silver  dollar  in  size  was  removed 
by  forceps  through  the  ,sealp  laceration  over  the  anterior  lower  left  parietal 
area  of  the  vault;  the  underlying  dura  had  been  torn  so  that  contused  cere- 
bral tissue  was  lying  in  the  open  v^^ound.  The  intracranial  pressure  was  so 
high  that  the  dura  could  not  be  sutured  ;  two  drains  of  rubber  tissue  inserted 
and  the  scalp  laeeration  was  approximated  with  fine  catgut.  Child  waa 
apparently  mnking  an  excellent  recovery  until  the  bulging  of  the  scalp 
laeeration  became  more  and  more  pronounced,  and  on  the  14th  day  after  the 
injury  tlie  sealp  wound  was  opened,  allowing  brain  tissue  to  protrude  and 
tlieri  th(*  typical  history  of  cerebral  hernia  and  its  resulting  fungus  followed: 
the  fungoid  mass  beciune  larger  daily  and  a  purulent  discharge  appeared* 
while  the  patient  developed  a  right  facial  paralysis  of  the  cortical  type  and 
a  weakiu^ss  of  the  right  arm  a.s.soeiated  \vith  a  motor  aphasia. 

First  Ej-tjmination  (March  29,  1915 — 23  days  after  injurjO-^ — ^Consulta- 
tion with  Doctor  Bonnell.  Temperature,  103° ;  pulse,  130;  respiration,  32; 
blood-pressure,  124.  Semiconscious;  upon  being  aroused  she  turns  over  rest- 
lessly and  immediately  becomes  stuporous  again.  Paralysis  of  right  side 
of  face  associated  with  a  definite  weakness  of  the  right  arm  and  possibly 
of  the  right  ]e^.  Unable  to  talk,  although  an  attempt  is  made  to  do  so  when 
aroused,  but  the  sound  is  inartieulate.  Over  the  anterior  lower  portion  of 
the  loft  parietal  Imiu^  is  an  infeeted  fungoid  tumor-mass — the  size  of  a 
lemon;  no  pulsation  visible.  Pupils^ — left  larger  than  right;  reacts  to  light 
sluggishly.  Reflexes:  patellar— right  greater  than  left;  right  ankle  clonus 
(exhaustible)  and  right  Babiiiski;  abdominal  reflexes — right  absent,  left 
deprcs.sed.  Fundi — retinal  veins  full  and  slightly  tortuous;  nasal  halves  of 
both  oj>tic  disks  blurred— left  more  than  right.  Liunbar  puncture— slightly 
cloudy  eerebrospiual  fluid  under  increased  pressure  (approximately  18 
mm.)  ;  bacteriological  report  showed  no  bacteria  present — merely  numerous 
leucocytes.  X-niy  report— *'  irregular  bony  opening^ — i  cm,  in  diameter — at 
the  site  of  the  hernial  protrusion.'' 

Treat ntrnt.^ln  the  hope  that  the  hernia  and  fungns  cerebri  could  be 
ret»ain^l  .sutliciently  to  perniit  a  recovery  of  life  at  least,  a  left  subtemporal 
decompress  ion  was  advised  (in  spite  of  the  serious  and  poor  condition  of  the 
patient) ;  naturally,  the  danger  of  a  meningitis  was  very  great  indeed — 
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operation  or  no  operation ;  in  fact,  the  operation  would  give  the  patient  her 
only  chance  of  recovery. 

Operations  (23  days  after  injury) — First.  Left  subtemporal  decompres- 
sion: usual  vertical  incision,  bone  removed,  and  no  complications.  Dura 
very  tense,  and  upon  incising  it  a  slightly  turbid  straw-colored  fluid  spurted 
to  a  height  of  6  inches,  revealing  a  very  **wet,"  edematous  cortex.  Much 
cerebrospinal  fluid  escaped,  permitting  the  brain  to  recede  and  to  pulsate 
almost  normally.  No  signs  of  an  early  localized  meningitis  observed.  Usual 
closure  with  3  drains  of  rubber  tissue  inserted.  As  the  fungoid  mass  was 
no  longer  under  tension  as  the  result  of  the  ipsolateral  decompression,  it  was 
thought  advisable  to  attempt  its  repair.  Second,  Repair  of  hernia  and 
fungus  cerebri :  an  S-shaped  incision  of  the  scalp,  both  in  front  and  behind 
the  tumor-mass,  permitted  two  large  flaps  of  scalp  to  be  used  to  cover  the 
cranial  defect  which  was  thoroughly  cleansed  with  iodine  and  then  with  alco- 
hol; the  destroyed  and  purulent  extruded  cerebral  tissue  was  now  excised, 
allowing  the  flap  of  scalp  to  be  sutured  over  the  deeper  portions  which 
receded  through  the  bony  opening.  No  attempt  was  made  to  suture  the  dura 
since  its  edges  were  under  the  bony  rim  and  they  could  not  be  approximated. 
Three  drains  of  rubber  tissue  inserted  and  the  usual  closure  of  the  scalp 
made  with  black  silk.    Duration,  65  minutes. 

Post -operative  Notes. — Child  in  only  fair  condition;  became  drowsy, 
however,  within  8  hours  and  the  paresis  of  the  ri^ht  side  of  the  face  and  of  the 
right  arm  improved ;  speech  was  not  recovered.  Three  days  after  the  opera- 
tion, the  temperature  ascended  to  105.6^,  the  pulse  to  138,  the  neck  became 
rigid  and  a  definite  Kernig  reflex  appeared;  a  lumbar  puncture  revealed 
numerous  staphylococci  in  the  cerebrospinal  fluid;  the  condition  rapidly 
became  worse  and  the  patient  died  5  days  after  operation  and  28  days  after 
injury — a  death  typical  of  a  diffuse  purulent  meningitis. 

Remarks, — The  extreme  and  late  condition  of  this  patient — practically  a 
moribund  one — hardly  made  the  operative  attempt  to  obtain  a  recovery  a 
justiflable  one,  and  yet  it  offered  the  patient  her  only  opportunity  for  recov- 
ery. It  would  have  been  better  surgical  judgment  to  have  performed  merely 
the  decompression,  and  then  later  if  the  hernial  and  fungoid  mass  had  im- 
proved, then  it  could  have  been  repaired  ;  the  dangler  of  a  meningitis  was  very 
great  in  either  case — and  possibly  a  localized  meningitis  was  already  present 
at  the  time  of  the  operation ;  the  absence,  however,  of  bacteria  in  the  spinal 
cerebrospinal  fluid  did  not  conclusively  exclude  it,  except  that  a  diffuse 
cerebrospinal  meningitis  was  not  present. 

This  case-histor}'  is  another  illustration  of  the  danger  of  complications 
in  performing  a  local  operation  upon  depressed  fractures  of  the  vault,  espe- 
cially in  the  presence  of  an  increased  intracranial  pressure  and  also  in 
a  compound  fracture — depression ;  a  preliminary  decompression  is  much  the 
safer  and  better  procedure,  since  it  lessens  the  danger  of  a  meningitis  and 
also  any  operative  damage  to  the  underlying  cerebral  cortex  at  the  site  of 
the  depressed  bone.  At  times,  in  selected  patients,  an  ipsolateral  decom- 
pression may  itself  suffice  together  with  repeated  daily  lumbar  punctures. 

The  motor  aphasia  and  right  facial  paralysis  of  the  cortical  type  are  very 
characteristic  of  cortical  lesions  in  this  area  in  right-handed  patients. 
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Case  167. — Acute  severe  brain  injurj'  associated  with  fractures  of  the 
vault  and  of  the  ba.se  and  with  extreme  cerebral  edema,  but  no  intracranial^ 
hemorrhage ;  signs  of  high  intracranial  pressure  producing  an  early  medul- 
lary compression  and  edema.    No  operation.    Death;  autopsy. 

No.  993,— George.    Five  years.    White.    U,  S, 

Admitted  June  15,  1918  (1.15  p.m.)— 15  mimites  after  injury.  Poly- 
clinic Hospital, 

Died  June  17,  1918  (3  a.m.}— 38  hours  after  injur>^    MeduUarj-  edema, 

Familif  hisiorff  negative. 

Pe  rs  0  n  a  /  h  is  t  o  rt/  1 1  e  f?  a  t  i  ve . 

Present  Illness. — Child  fell  from  an  open  window  to  the  pavement  below, 
a  distatirc  of  20  feet,  striking  upon  the  forehead  ;  immediate  loss  of  cumjciuus" 
uess ;  carried  immediately  to  the  hospital  by  the  mother. 

Exmninaikm  upon  admission  (15  miuutes  after  injury). — Temperatnre, 
97,8°  ;  pulse,  104  ;  respiration,  26  ;  blood-pressure,  90,  UTiconseious  but  very 
restless;  luiable  to  arou.sc  patient  sufficiently  for  him  to  answer  questions. 
PhIsc  very  weak  and  irregular,  Tn  the  middle  of  the  frontal  bone  was  a  small 
[)nnctiircd  scalp  woiuui  extending  down  to  the  bone;  careful  probing  re- 
vealed no  (leju'essinn  or  fracture  of  the  un<lerlying  bone  (wound  .swabb:*d 
out  with  iodine,  rubber  tissue  drain  inserted  and  sterile  dressing  applied). 
Profuse  bleeding  from  nose  but  no  cerebrospinal  fluid  observed.  Both  orbits 
swollc!!  antl  ei^chymotie  :  mastoid  areas  negative.  No  paralysis  of  extremities 
aKccrtained.  Pupils  slightly  enlarged  but  react  to  light  nonnally.  Reflexes 
—patellar  present,  left  possibly  greater  than  right ;  no  ankle  clonus  nor 
Babinski ;  abdominal  reflexes  cannot  l>c  elicited.  Fundi  negative.  No  fur- 
Ihrr  cxaininHtion  made  nt  this  time  in  order  that  tht*  shock  might  not  be 
prolong(Hl  or  increased. 

Tntihnnif, — Vigorous  shock  measures  instituted  together  with  the  rou- 
tine expectant  fialliative  treatment.  Within  6  hours,  the  general  condition 
of  the  pntient  improved  in  tlmt  the  temperature  ascended  to  99^,  the  blood- 
]iressurc  to  102*  while  the  pulse-  and  respiration-rates  descended  to  96  and 
24,  resjieetively  ;  tin*  child  l>ecnme  semironscious  but  not  sufficiently  to  answer 
questions:  the  rcHcxes  became  more  active  but  etpial  and  the  fundi  were 
negative.  It  was  decided  to  wait  until  the  following  day  to  perform  a 
lumbar  piiru4nre, 

Kfttinuititiuii    (I.^  hours  after  admission),— Temperature,  108'=';  pulae, 
80;  resiiiration,  22;  Itlood-pressure,  108,    General  condition  of  the  patient 
much  better;  drowsy  and  stuporous  and  yet  he  answers  questions  and  makes 
his  wants  krunvn  ;  comphiins  (^f  **  pain  in  head. "    Both  orbits  *  *  swollen  shut" 
and  are  bluish  ;  right  mastoid  tirvn  ecchymosed.  Otoscopic  examination  negs- 
tive  (bleeding  from  iu>Ne  had  ci:ased  within  4  hours  after  admission).   Pupils 
equal  and  react  to  light  normally.    Reflexes^ — patellar  exaggerated  but  ea 
no  ankle  clonus  or  Babinski,  but  no  phintar  flexion  of  either  foot :  abdom 
reflexes  depres.sed  but  ei|nal.     Fundi — retinal  veins  enlarged;  lower  lu 
margins  of  both  rqitic  disks  slight ly  bbirred  by  edema.    Lumbar  punctu 
clear  cerebrospinal  fluid  under  mild  pressure  fl4  mm.);  10  c.c,  slow'^ 
moved  as  a  therapeutic  means  of  drainage  and  this  was  to  be  repeated  d' 
an  aid  to  the  expectant  palliative  treatment.    X-ray  {Doctor  G.  W,  Wl 
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— ''multiple  fractures  throuprh  the  posterior  portion  of  the  right  frontal 
bone  aed  the  anterior  portion  of  the  parietal  bone  downward  toward  the 
base  and  also  a  horizontal  fracture  throufrh  the  upper  portion  of  the  right 
squamous  bone  and  anteriorly  downward  toward  the  right  external  angular 
process;  no  depression  of  the  fragments  observed'*  (Fig.  180), 

Treatment. — Expectant  palliative  treatment  eontiinied ;  careful  and 
fretiuent  observations  of  the  patient  as  usual.  The  patient  remained  in 
practically  the  same  condition  throughout  the  day  until  8  o  clock  in  the 
evening  (31  hours  after  the  injury),  when  the  child  became  very  restless 
and  confused  mentally,  attempted  to  get  out  of  bed  three  times  and  had  to 
be  restrained  m  addition  to  the  use  of  codeine  (jjjrains  Vo,  bypodenuically) 
every  hour  for  three  doses;  the  pulse-  and  respinition-rates  were  at  this 
time  88  and  26,  respectively  {due  undoubtedly  to  the  emotional  excitement 
and  the  8trug^ling,  and 
therefore  a  confusing  okser-  ^^^^^gg^^^g^^^^^  -^ 

vation)  ;the  temperature  had 
risen  to  101.8"'-  no  ophthal- 
moscopic examination  was 
made  at  this  time.  Three 
and  a  half  hours  late  r 
(11.30  P.M.),  patient  became 
quiet,  iippareotly  sleeping; 
the  temperature  \vm  In2.4  , 
the  blood- preiissu re  112,  while 
the  pulse-  and  n^spi  rat  ion- 
rates  hnd  deseendh'd  to  H8 
and  Ifi,  respeetively  uuut 
considered  at  this  time  as  be- 
ing diU'  to  the  emleine)  ;  thu 
fundi,  however,  dist^losed  di- 
lated retinal  veins  with  an 
obscuration  of  the  nasal 
halves  of  the  tempo ral  mar- 
gins of  both  optic  disks.  No  lumbar  pnrieture  was  performed  at  this  time 
as  it  slifjuld  have  lieen  in  order  to  estinmtf*  ac<'urately  whether  the  intra- 
cranial pressure  was  rapidly  increasing  or  not.  One  hour  later^  the  pulse 
(as  taken  by  the  nurse)  was  oidy  41  nnd  tho  i-espiration  hot  *>  per  minute 
and  veiy  irregular — '*the  child  would  stop  breathinir  for  alnmst  a  minute 
and  then  begin  again  rapidly*'  (typical  Cheyne-Stokes  respiration)  ;  the 
temperaliire  was  101.4  and  the  hlood-pressiire  112;  both  pupils  were  con- 
tracted and  the  rettexes  wure  eipndly  inei'Ciised  bnt  no  typienl  Bahinski 
was  elicited  ;  the  fundi  revealed  dilated  retinal  veins  and  edematous  obscura- 
tion of  all  the  details  of  br»th  optic  disk?^— a  papilledema,  but  not  one  of 
measurable  swelling.  An  immediate  operation  \va.  advised,  bnt  while  the 
operating-room  was  being  prepared,  the  pulse-  and  respiration-rates  began 
t,o  ascend  rapidly  so  that  at  one  o'clock  (one-half  hour  later),  the^^  w*ere 
78  and  18,  respectively,  10  minutes  later— 94  and  28,  respectively,  and  20 
minutes  later — 122  and  36,  respectively — that  is,  the  sudden  onset  of  aiv 


Ftg.    IftO,^ Multiple  fractures  of  the  entire  %'atilt  in  a  patient 

h-ivm^;  ars  txtrcme  iiitracnini:!,!  presr^ure  dm':'  lo  cfTtbrai  t'drma 
aluTit' — nn  iruriiilural  hcmorrhuKt'  ^'cinjij  present.  Early  iriedul- 
b.ry  edeinii  and    the   death  of   the   pal  lent. 
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acute  medullary  edema  and  therefore  no  operation  was  performed,  as  it  wm 
realized  that  all  operative  procedures  were  too  late  and  useless.  The  eoo- 
dition  of  the  patient  rapidly  became  worse  in  that  the  temperature  quieUy 
ascended  to  106^,  the  pulse-  and  respiration-rates  to  148  plus  and  46  plu% 
respectively,  whereas  the  blood-pressure  dropped  to  84 ;  pupils  became  diltted 
and  non-reactive  to  light,  all  reflexes  were  abolished,  and  the  patient  died  at 
3  A.M.  (21^  hours  after  the  extreme  signs  of  medullary  compression  of  low 
pulse-  and  respiration-rates  were  observed  and  38  hours  after  injiuy)^! 
death  typical  of  acute  medullary  edema. 

Autopsy. — ^A  linear  fracture  extended  from  the  centre  of  the  ri^ 
frontal  bone  obliquely  downward  and  inward  along  the  cribriform  plate  of 
the  ethmoid  bone  through  the  middle  of  the  sphenoid  bone,  where  it  almoflt 

joined  another  line  of  fracture  whieh 
extended   horizontally   through  the 
upper  portion  of  the  right  squamoos 
bone   and   extending  obliquely 
through  the  right  greater  wing  of 
the  sphenoid  into  the  body  of  the 
sphenoid  bonq  itself;   both  orbital 
plates  of  the  frontal  bone  were  frac- 
tured and  the  right  anterior  portion 
of  the  entire  skull  was  slightly  mov- 
able owing  to  these  fractures  extend- 
ing into   the  sphenoid   bone    (Fig. 
181).     Riffht  temporal   muscle  was 
ecchymotic  and  contained  free  blooJ 
among  its  fibres,  owinpr  to  the  pres- 
ence of  the  fracture  of  the  underlying 
bone.    No  hemorrhage  intracranially 
ascertained — either     extradural    or 
subdural — but  the  brain  itself,  both 
above  and  bolow  the  tentorium,  was 
very  edematous  and  swollen  from  the  acute  cerebral  edema — so  much  so  that 
the  cerebral  convolutions  wore  flattened ;  the  medulla  itself  was  bogjjy  and 
**water-lop:?ed.''     Ventricles  negative. 

Remarks. — It  was  gross  carelessness  that  this  patient  was  not  observed 
more  carefully  and  the  signs  of  an  increasing  intracranial  pressure  ascer- 
tained earlier  by  means  of  the  ophthalmoscope  and  the  spinal  mercurial 
nianometor,  and  thus  the  acute  medullary  compression  would  undoubtedly 
have  been  reeojrnized  and  anticipated,  so  that  its  early  relief  by  a  subtem- 
poral decompression  and  drainage  could  have  been  advised  and  possibly 
the  recovery  of  the  patient  obtained.  The  patient  being  a  child,  however. 
it  was  thought  that  he  could  with-stand  and  **take  care  of"  any  gradually 
increasing  intracranial  pressure,  and  it  was  not  suspected  that  the  pressure 
intracranially  was  increasing  so  rapidly;  the  fact  also  that  the  sudden 
increa.se  of  the  intracranial  pressure  occurred  late  at  night  when  the  patient 
was  under  the  observation  of  the  nurse  alone  (the  house  doctor  only  to  be 


Fig.  ISl. — Linear  basilar  fractures  of  the  right 
middle  and  lx)th  anterior  fossae  in  a  patient 
haviujT  a  hifth  intracranial  pressure  and  dying 
from  an  acute  medullar>'  edema — there  being  no 
siicns  of  an  intradural  hemorrhage. 
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called  following  any  marked  change  in  the  condition  of  the  patient) — this 
fact  also  undoubtedly  contributed  to  the  unfortunate  result  of  this  case. 

The  absence  of  an  intracranial  hemorrhage  as  a  factor  in  the  extreme 
increase  of  the  intracranial  pressure  is  remarkable  only  in  the  fact  that 
these  acute  cerebral  edemas  following  cranial  traumata,  with  and  without  a 
fracture  of  the  skull,  occur  much  more  frequently  in  adults  than  in  children — 
their  most  frequent  occurrence  being  in  elderly  adults  having  nephritic  and 
arteriosclerotic  conditions,  and  especially  in  alcoholic  adults  in  whom  the 
typical  **wet*'  brain  can  be  produced  by  even  trivial  cranial  traumata. 
Children,  however,  are  usually  able  to  withstand  the  effects  of  cerebral  edema 
following  cranial  trauma,  and  it  is  in  only  rare  instances,  as  in  this  patient, 
that  the  cerebral  edema  is  of  such  severe  degree  as  to  produce  an  extreme 
intracranial  pressure  and  its  resulting  medullar^'  compression,  and  even 
medullary  edema  itself;  also,  children  can  withstand  the  effects  of  a  high 
intracranial  pressure  much  better  than  can  adults,  so  that  even  in  the  pres- 
ence of  a  high  intracranial  pressure,  the  signs  of  a  medullary  compression 
rarely  appear. 

It  is  surprising  that  no  intracranial  hemorrhage,  and  especially  an  extra- 
dural hemorrhage,  occurred  following  the  multiple  fractures  of  the  vault 
and  of  the  base  in  this  patient ;  no  venous  sinuses  were  torn  and  the  right 
middle  meningeal  artery  escaped  rupture.  The  bleeding  from  the  nose  per- 
sisted only  4  hours  following  the  injury  and  no  cerebrospinal  fluid  was 
observed  in  it — and  this  is  rather  remarkable  in  that  the  lines  of  fracture 
extended  through  tlie  ethmoid  bones  and  into  the  sphenoid  bones,  but  the 
dura  was  not  torn — an  almost  impossible  escape  of  the  dura  following  similar 
fractures  in  adults. 

Case  168. — ^Acute  cranial  injury  associated  with  a  fracture  of  the  ethmoid 
and  frontal  bones  but  with  no  symptoms  or  signs  of  a  severe  intracranial 
lesion.    No  operation.    Meningitis.    Death;  autopsy. 

No.  301. — James.    Five  years.    White.    U.  S. 

Admitted  December  2,  1914 — 2  days  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  T.  M.  Anderson. 

Died  December  5,  1914 — 3  days  after  admission  and  5  days  after  injury. 
Purulent  meningitis. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — While  playing  in  the  street,  child  was  knocked  down 
by  an  automobile;  dazed  for  several  minutes  but  no  loss  of  consciousness; 
was  brought  to  the  accident  room  of  the  hospital  in  the  automobile.  Profuse 
bleeding  from  nose  but  no  cerebrospinal  fluid  was  observed ;  contusion  of  the 
forehead  in  the  midline  with  some  bogginess  and  tenderness  in  this  area; 
nasal  bones  were  found  to  be  fractured.  A  temporary  nasal  splint  applied 
and  the  parents  of  child  were  advised  to  bring  him  back  to  the  hospital  upon 
the  following  day.  Neurological  examination  was  apparently  ne<?ative.  Two 
days  after  injury,  mother  states  the  child  suddenly  complained  of  severe 
headache,  became  drowsy  and  stuporous  and  within  one  hour  lost  conscious- 
ness ;  an  ambulance  was  summoned  immediately. 

Examination    upon    admission    (2   days   after   injury). — Teiv\\N<^\^\xct^, 
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102.4^  ;  pulse,  120  j  respiration,  30  ■  blood-pressure^  112.  Unconscious.  Both 
orbits  closed  by  edema  and  entire  frontal  area  edematous  and  boggy ;  clotted 
blood  in  both  nostrils;  no  mastoid  ecchymoses;  otoseopic  examination  megB- 
tive.  Respiration  rather  deep  and  stertorous  and  very  su^jrestive  of  Cheynf- 
Stokes  type  in  its  slight  irregularity,  Oceasional  twitching  of  the  right 
facial  muscles.  No  paralyses  of  the  extremities  ascertained.  Pupils  equal 
and  react  normally ;  eyes  hare  a  fixed  stare.  Reflexes^patellar  exaggerated, 
right  possibly  greater  than  left ;  exhaustible  double  ankle  clonus  and  donUe 
Babinski ;  abdominal  reflexes  present  and  equal.  Fundi^ — retinal  veim 
enlarged ;  entire  retime  edematous  and  suffused — particularly  about  the  nasal 
margins  of  both  optic  disks,  which  are  obscured  by  the  edema.  Lumbar  punc- 
tures— turbid  cerebrospinal  fluid  under  increased  pressure  (approximately 

16  mju.)  :  14  c.c.  slowly  removed ;  bac- 
teriological report  (Doctor  Jeffries! — 
*'munerous  diplocfjcei,  most  probably 
pueumococci. ' '  Ijeucocyte  count, 
27,0(M);  dO  per  eent.  polynnclears. 
X-ray  (Doctor  A.  J.  Qiiimby)— "lin- 
ear fracture  of  one  and  a  half  inches 
extefiding  upward  from  the  nasal 
bones  into  the  right  f?*ontal  bone  jiui 
to  the  right  of  the  midline/' 

Treat  m  ent^ — ^The  rout  i ne  expect- 
ant palliative  treatment;  seven! 
doses  of  the  aiiti-pneumococeic  seniin 
were  injected;  4  lumbar  punctures 
with  removal  of  15  ex.  of  turbid  cere- 
brosjjinal  Huid  were  performed  within 
24  hours.  The  condition  of  the  pa- 
tient, however,  steadily  be<:aine  worse 
in  that  within  30  hours,  the  tempera- 
ture had  become  104°,  the  pulse-  and 
resp initio  11 -rates  138  and  M\  respect- 
ively, while  the  double  Kernig  test,  became  more  marked  and  the  rigidity  of 
the  neck  caused  the  position  of  opisthotonos  to  be  assimied;  the  respiratioii 
!>eeame  typieal  of  Cheyne-Stoki^s  irrcirubirity ;  spasmodic  twitehings  of  thfl 
mu8<*U's  (K'curred  nil  ovct  the  l>m]y  but  no  ^"ueral  convulsive  seizure  fol- 
lowed ;  the  patient  becanie  pi'ofoundly"  imconscious,  the  temperature  finally 
ascending  to  107.8-  when  the  patient  died — 66  hours  after  admission  and 
105  hours  after  the  injury. 

Autopsy  (the  tVironer's  phj'sician  refused  permission  for  a  post-mortem 
exaniiruition,  but  after  the  body  hatl  been  turned  over  to  the  paren^ 
Was  then  obtained  by  us  for  the  jierfnnnance  of  an  autopsy). — A  fi 
the  nasal  bones  had  extended  Imckward  into  the  ethmoid  bones  to  th 
the  crista  gjtllie;  the  continuation  of  this  line  of  fracture  extende 
into  the  frontal  bone  just  to  the  right  of  the  median  line  for  a  d 
dniost  2  inches  (Fi^,  182).  The  dura  overlying  the  fracture  at  the 
l^eon  torn  for  a  distance  of  one-half  im-h  and  it  was  through  this  ch 
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Fin,  182. — Wide  linear  fracture  of  the  TiRht 
anterior  fossa  in  h  patient  developing  a  purulent 
nieninjTitis;  autopsy  did  not  reveal  iin  intradnrul 
hcmnrrhai^  or  ct-rebral  laceration  nnd  this  patient 
would  undoubtedly  have  recovered  if  the  infec- 
tion had  not  occurred. 


IN  NEWBORN  BABIES  AND  CHILDREN  621 

the  infective  process  had  travelled.  (It  is  surprising  that  no  cerebrospiilal 
Huid  had  appeared  in  the  discharge  of  blood  from  the  nose  at  the  time  of  the 
injury,  as  it  would  seem  from  these  findings  that  it  must  have  been  present.) 
Extensive  purulent  exudate  and  secretion  over  the  base  of  the  skull,  par- 
ticularly in  the  anterior  and  middle  f ossie ;  meningitic  exudate  extended 
over  both  frontal  lobes  and  backward  to  the  Sylvian  fissure.  No  hemorrhage 
or  cortical  laceration  ascertained.  Ventricles  also  contained  a  purulent 
secretion.    Infective*  process  had  extended  down  into  the  spinal  canal. 

Remarks. — Even  if  this  patient  had  been  kept  in  the  hospital  upon  being 
brought  there  following  the  cranial  injury,  it  is  probable  that  the  infective 
meningitis  would  also  have  occurred  in  this  patient,  even  with  the  best 
of  treatment,  and  yet  in  all  doubtful  cases  such  as  this  one,  the  hospital 
is  the  proper  place  for  their  treatment  rather  than  at  home ;  although  the 
parents  denied  any  irrigations  or  ** cleansing"  of  the  nose  itself,  yet  this 
method  of  treatment  is  so  frequent  among  the  laity  that  its  danger  and  risk 
are  very  great  indeed.  This  type  of  fracture  associated  with  a  tear  of  the 
overlying  dura  is  a  mast  serioiLs  one  from  the  standpoint  of  a  meningitic  in- 
fection, and  a  most  careful  examination  of  the  nasal  discharge  should  always 
be  made  in  order  to  ascertain  the  presence  of  cerebrospinal  fluid  or  not ;  if  not 
present,  then  the  risk  of  an  infective  meningitic  process  is  slight,  whereas  if 
cerebrospinal  fluid  is  definitely  found  in  the  nasal  discharge,  then  the  patient 
should  be  watched  most  carefully,  the  expectant  palliative  treatment  rigor- 
ously enforced,  and  if  there  appear  the  earliest  signs  of  a  meningitic  compli- 
cation— ^such  as  slight  headache  and  an  increased  cell  count  of  cerebrospinal 
fluid  is  definitely  found  in  the  nasal  discharge,  then  the  patient  should 
be  watched  most  carefully,  the  expectant  palliative  treatment  rigorously 
enforced,  and  if  there  appear  the  earliest  signs  of  a  meningitic  complica- 
tion— such  as  slight  headache  and  an  increased  cell  count  of  cerebrospinal 
fluid,  an  early  subtemporal  decompression  and  drainage  should  be  imme- 
diately performed  in  order  to  lessen  the  intracranial  pressure  and  to 
hasten  the  cessation  of  the  discharge  of  the  cerebrospinal  fluid  through  the 
nose  (the  longer  it  persists  the  greater  the  risk  of  an  infection).  In  the 
later  cases  when  bacteria  have  already  appeared  in  the  cerebrospinal  fluid 
at  lumbar  puncture,  these  patients  are  beyond  the  aid  of  any  surgical  treat- 
ment, in  that  the  meningitis  has  been  permitted  to  become  a  diffuse  one 
and  the  prognosis  of  these  patients  is  absolutely  bad — no  matter  what 
the  treatment;  the  various  anti-meningitic  sera  may  be  administered  in 
hope,  but  it  is  most  rare  for  one  of  these  patients  to  recover— let  alone 
approximate  normality. 

Case  169. — Acute  severe  brain  injury  following  an  apparently  trivial 
**bump''  upon  the  head  and  causing  a  linear  fracture  of  the  vault;  tear  of 
the  right  middle  menigeal  artery  with  the  slow  formation  of  a  huge  extra- 
dural hemorrhage.    No  operation.    Death.    Autopsy. 

No.  271.— William.     Seven  years.    Wliite.     School.     V,  S. 

Admitted  May  12,  1914 — 2  days  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  C.  II.  Chetwood. 

Died  May  12, 1914 — 40  minutes  after  admission  and  2  days  after  injury. 
Acute  medullary  edema. 
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Fitmilif  kisiorij  negative,  rersonul  hisU/ry  iiefrative. 
Present  Illness. — Two  days  a^o  (4(1  hours),  while  playing  in  the  school- 
yard at  noontime,  the  patient  struck  his  forehead  upon  the  brick  pavement; 
no  loss  of  conscionsness,  but  merely  stunned  raomeutarily;  the  sehool-num 
applied  a  bandaorL%  made  two  photographs  of  the  patient  (Fi^,  183  andl^  . 
and  he  was  able  to  eontinue  ptayini?  after  se%'eral  minutes  with  apparently 
only  a  slightly  lacerated  wound  of  the  i>ceiput  and  over  the  rii^ht  fronUl 
bone.  No  lileetlingr  from  nase,  mouth  or  ears.  The  child  attendetl  school  that 
afternoon,  played  after  sehool  and  that  eveninp:  complained  merely  of  t 
slight  headache;  slept  well  at  ni^ht,  attended  st'hool  the  following^  day  and 
except  for  a  slijerht  headache  he  was  able  to  do  his  lessi>ns  and  to  play  9S 
usual;  aprain  complained  of  the  headache  at  supper  that  evening  and  went 
to  bed  earlier — innnediately  after  supper.  The  followinfi  mominjer^  chiM 
still   complained  of  the  headache,  but  he  attended  school  and  durini?  th*- 

mornintr    intermission   he  M 

not  leave  his  seat  and  was 
found  there  ei^'in^  by  th<* 
teacher;  "ray  head  hurtJ*," 
Teacher  was  assist  injr  him  to 
walk  to  a  rt*st-rt:K>m  when  b^ 
suddenly  became  unconsciousi 
An  ambulance  was  smanioi 
and  the  patient  was 
mediately  lirou^ht  to  the 
pital ;  in  the  ambtilanoe 
patient  vomited  twice,  but  did 
not  regain  consciousness.  So 
convidsive  seizures, 

Ej'nniiiifition  upon  ad 
sion  (47  hours  after  injury 
30  minutes  following  loss 
consciousness). — T  e  m  p  e 
ture,  99.8°:  pulse,  (jS;  respi 
tion.  14;  blood-pressure,  1! 
Profound  uncon^seiousm 
Both  eyes  were  widely  opened  ^^itli  eonjuf?ate  upward  de\iation.  Both  pii 
and  respiration-rates  were  irre^ridar  and  of  the  Chevnie-Stokes  type,  SU| 
contusion  and  laceration  of  thv  scalp  of  ,hp  ri^dit  foreheat!  and  of  the  occi 
Sli^dit  rijrbt  orliital  and  ri^dit  mastoid  eechymuses.  Left  le^  twitched  s] 
niodieally.  Left  side  of  body  possibly  more  relaxed  and  limp  than  right 
of  body:  both  anns  tlexed  and  spastic  while  legs  were  extended  and 
—rif^ht  more  than  left.  Xo  clottiHl  Idood  in  nares  or  in  any  external  audit  _ 
canals;  ostoseoi>ic  examination  ncjirative.  Pupils — ri^lit  widely  dilated  whOe 
left  was  contracted  to  pin-point  size.  Retlexes:  patellar — ver>^  much  e; 
derated,  ri^ht  more  than  left;  double  Babinsky.  right  more  than  lei 
double  Gordon  and  Oppenbeim  present;  abdominal  reHexen — left  absenT 
ri^ht  depressed.  Fundi — retinal  veins  tortuous  and  buried  in  edemaU>us 
J  tissue;  double  **  choked  diKks''  of  2  diQ\>t^P8  of  swelling  and  thus  all  the 
tJefafls  of  both  optic  disVs  o\>sieviveA  «c&  W*  x^\^\  «&^  W\% T^^-'sv^vcs^Aie'.  ^^\Vl- 


tH 


fill,  is.l  -  S!!i:!,||  lii.-i'rnti'rn  vi  tiiff  «palp  following 
ft  "burap"  autficit-'at  to  ffariiirc  thij  vault  and  eiiu8«  ft 
ruptiir«  iif  i\ni  right  niitldJci  meningeal  artery. 
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edema.    Lumbar  punctured-clear  cerebrospinal  fluid  under  a  hii^h  pressure 
(approximately  26  mm.) ;  only  4  c.c,  permitted  to  escape. 

Treat meni.^'An  immediate  right  subtemporal  decompression  was  ad- 
vised, and,  while  waiting  for  the  nearest  relative  to  come  to  the  hospital  to 
give  consent  for  the  operation,  the  patient  was  prepared  by  having  the  head 
shaved  and  the  operating-room  was  ordered.  Within  20  minutes,  however^ 
after  the  patient  s  admission  to  the  hospital,  the  condition  of  tlie  patient 
rapidly  became  worse  in  that  the  pulse-  and  respiration -rates  began  to  ascend 
rapidly  to  84  and  26,  respectively, 
the  temperature  tol02.8^,whilethe  f 
blood- presjsu re  descended  to  100; 
the  left  pupil  now  became  dilated 
and  the  spasticity  of  the  arm,^  and 
legs  chaiiofed  to  one  of  flaccidity 
and  an  incontinence  of  the  urine 
occun-ed.  This  condition  rapidly 
progressed  so  that  30  minutes 
after  admission,  the  temperature 
had  reached  lOo.O  \  tlie  pulse- 
and  respiration-rates  126  and  -}8> 
respectively,  while  the  bhx)d- 
pressure  had  decT^eased  to  Bi) ;  the 
reflexes  were  all  abolished,  both 
pupils  widely  dilated,  iind  the 
patient  died  from  a  typical  medul- 
lary edema,  40  minutes  after 
admission. 

This  patient  was  within  the 
jurisdictiou  of  the  Coroner's 
office-  the  Coroner's  phx-sician, 
Doctor  T.  D.  Lehane,  after  view- 
ing the  body  in  the  hfisjiital 
morgue — in  fact,  not  ev(*n  touch- 
ing the  body— refused  to  perforin  an  autopsy  iutliat,  '*the  cnuse  of  death 
is  very  simple — a  fall  upon  the  head,  henicrrrhnire  of  the  brain  aud  death; 
there  is  no  nuestion  as  to  thi^  cause  of  deatli  atul  an  autopsy,  therefi^re,  is 
not  warranted."  In  spite  of  our  urgent  request  and  even  plciuliugs  to  Ix^  per- 
mittetl  to  ascertain  accurately  thr*  cnuse  of  dentli  and  that  it  might  not  be 
so  simple  as  described  or  supposed  anil  that  the  clinical  history  was  a  most 
interesting,  instructive  antl  cvcu  bafllinfr  one,  yet  this  omniscient  seer  could 
see  no  reason  for  permitting  an  autopsy  of  the  skull  to  l>e  performed.  It 
is  very  interesting  and  nn  excellent  commentary  upon  snch  an  attitude  of  a 
ph^^sician  of  the  Coroner  s  office  in  that  Ijoth  tlie  father  and  the  mother  of 
the  child  wen^  not  at  all  satisfied  as  to  the  cause  of  death  and,  after  the 
Coroner  had  gone,  permission  was  obtained  from  them  to  perform  a  post- 
mortem examination  of  the  intracranial  contents. 

Anfopsif. — Linear  fracture  of  2  inches  extended  from  the  posterior  ^ci^- 
tion  of  right  frontal  bone  oblifpiely  backward  \n\ci  \\ve  wvV^'f  \i<;vt'Wfv\  '.^'^'^^ 
riifht  sQtJiimoiLs  bonp,  where  it  ended  (Pit?.  \?i^\  v  \\\  \\.%  e^:i\vc's.^^'V^  VtibN^^'sfa 


,  184, — ^nijEht  mahttMiiJ  4i:"f'hymrw4i>*  in  u  imticnt 
liuvinja;:  a.  ^ujipowtl  trivial  "'buiitp"  nVf?r  the  right  <?ye- 
broM'.  Dcntr*  orrurrwl  two  dtvya  IfttJ^r  from  a  lurwc 
extradumil  hr^morrhaji^r'. 
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the  bone  ehauneled  by  the  right  middle  meningeal  artery  and  had  thus  torn 
it — not  all  the  way  through  but  only  a  tear  of  one-third  of  its  wall.  A 
large  extradural  hemorrhage — ^the  size  of  a  small  grape-fruit — eompresBed 
the  entire  right  cerebral  hemisphere  toward  the  midline  and  almost  one  ineh 
beyond  the  midline  and  the  falx-cerebri  was  deviated  that  distance  to  the 
left ;  the  right  ventricle  was  completely  collapsed  and  its  walls  compresBed 
together.  Intradurally,  there  was  no  hemorrhage  or  other  lesion  except  the 
extreme  compression  due  to  the  right  extradural  hemorrhagic  clot.  Sub- 
tentorially  about  the  cerebellum  and  the  medulla  was  much  cerebrospiiial 
fluid.    No  fracture  of  the  base  ascertained. 

Remarks. — This  case-history  is  an  unusual  one  and  yet  similar  cases 
occur  not  so  inf re^iuently  but  that  each  patient  having  a  cranial  injur>'  and 
followed  by  persistent  headache  should  be  examined  at  least  ophthalmo- 
scopically  for  fear  that  a  similar  intracranial  lesion  may  have  occurred. 

in  adults,  it  is  most 
unusual  for  a  similar 
lesion  to  occur  and  yet 
not  produce  the  symp- 
toms and  signs  of  its 
presence  much  more 
rapidly  and  with 
much  greater  inten- 
sity than  in  children, 
in  whom,  as  is  well 
illustrated  in  this 
patient,  an  intracran- 
ial lesion  of  extreme 
degree  may  occur 
within  a  period  of 
days  and  yet  there  be 
few  s\Tnptoms  and 
si^nis  of  its  preseiK^e.  Careful  neurolotrical  examinations,  and  especially  the 
use  of  tlio  ophthalmoscope  and  the  lumbar  puncture  needle,  are  most  valu- 
able in  their  early  recognition. 

It  is  rare  for  an  extradural  hemorrhage  to  occur  alone  in  patients  having 
cranial  injuries — much  more  infrocjuent  than  the  text-books  would  lead  us 
to  believe,  and  usually  these  extradural  lesions  are  associated  with  definite 
intradural  complications  of  hemorrhages  and  cerebral  edema.  The  early 
dilatation  of  the  right  pupil  and  the  contraction  of  the  left  pupil  indicated 
The  paralytic  effect  upon  the  homolateral  pupil  of  the  compression  of  the 
right  cerebral  hemisphere,  while  the  irritative  effect  upon  the  left  cerebral 
hemisphere  was  revealed  in  the  contracted  left  pupil;  as  the  intracranial 
{)ressure  became  even  higher,  then  the  left  pupil,  too,  became  dilated  as  the 
l)atient  entered  into  the  stage  of  medullary  edema.  The  absence  of  convulsive 
seizures  confirmed  the  belief  that  the  lesion  was  an  extradural  rather  than 
a  subdural  one. 

It  is  possible  that  the  hemorrhage  from  the  right  middle  meningeal 
artery  could  have  been  lessened  'and  even  prevented  to  a  marked  degree,  if 


Fio.  185. — Linear  fracture  of  the  right  vault  and  of  no  impor- 
tance if  it  had  not  ruptured  the  right  middle  meningeal  artery, 
thereby  causing  a  hirge  extradural  hemorrhage  to  occur  slowly  aoa 
the  eubsequent  death  of  the  patient. 
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I  this  child  could  have  been  put  in  bed,  an  iee-helmet  applied,  absolute  rest 
and  quiet  enforced,  liquid  diet  and  a  daily  movement  of  the  bowels  assured; 
codeine,  if  necessary.  In  this  manner,  the  blood-pressure  could  have  been 
definitely  lowered  and  the  hemorrhage  possibly  controlled  until  the  bleeding 
vessel  would  have  thrombosed  at  the  site  of  its  tear.  An  excellent  recovery 
could  have  undoubtedly  been  obtained  in  tliis  patient  in  any  event,  if  the 
condition  had  been  recognized  earlier  and  before  the  medullary  compression 
had  become  extreme  and  the  pulse-  and  respiration-rates  reached  their 
lowest  levels;  if  a  right  subtemporal  decompiession  had  then  been  performed, 
it  would  thus  have  made  possible  the  evacuation  of  the  extradural  hemor- 
rhage and  the  lifjation  of  the  rijrht  middle  meningeal  artery  below  its  point 
of  rupture;  after  the  signs  of  mcdullaa*y  edema  had  once  appeared  in  the 
rapidly  rising  pulse-  and  respiration-rates,  the  asc^ending  temperature  and 
the  descending-  blood-pressure,  it  was  useless  to  advise  any  operative  pro- 
cedure  as  these  patients  all  die— operation  or  no  operation. 

Case  170 — ^Aeute  severe  brain  injury  associated  with  fractures  of  the 
vault  and  of  the  base  and  with  a  subilural  hemorrhaf^e  ■  a  mild  increase  of  the 
intracranial  pressure.    No  operation.    Purulent  meningitis.    Death ;  autopsy. 
No,  274.— Emma.    Six^-cars.    White.    School    U.S. 
Admitted  May  16,  11)14,     Polyclinic  Hospital. 
Died  May  28,  1914 — 12  days  after  injury.    Purulent  meningitis. 
Fa  m  il  }j  h  in 1 0  n/  n  e^'-a  t  i  ve . 
Persomtl  history  negative. 

Present  litufss. — While  playing  tag  in  the  street,  the  patient  was  knocbid 
down  by  an  automol)iIc ;  innnediate  loss  of  consciousness;  brou^fht  to  the 
hospital  in  the  automobile. 

Examination  upon  admis,sion  (15  minutes  after  injury).— Temperature, 
97.6'' ;  pulse,  146  plus ;  respiration,  36  i>lus  :  blood-pressure,  90.    Unconscious 
and  in  extreme  shock ;  pulse  scarcely  palpable  and  very  thready.    Contusion 
i     of  entire  scalp  and  a  bog^y  licmatoma  over  the  right  paricto-siinanions  area — 
m    giving  the  sensation  upon  palpation  of  an  underlying  fracture  of  the  skull, 
i     Profuse  bleeding  from  nose  and  both  ears ;  a  large  quantity  of  cerebrospinal 
i    fluid  mixed  in  tiie  blood.    Left  side  c^f  body  apparently  paralyzed — more  lax 
m    and  limp  than  the  ri^ht  side.    Pupils  dilated  and  do  not  react  to  lijrht.    Re- 
flexes— patellar  caniifit  be  elicited ;  no  ankle  clonus  but  an  inconstant  left 
t.1    Babinski ;  abdoniiiuil  reflexes  absent.    Fundi  nefrative.    No  further  examina- 
1^    tion  of  the  patient  was  made  at  this  time  for  fear  of  increasing  the  shock. 
^  Treniment, — Vigorous  shock  measures — especially  heated  blankets  and 

^  hot  coflTee  per  rectum,  '*\  ounces  every  2  hour's,  lu  spite  of  the  treatriient, 
^  patient  remained  in  this  extreme  condition  of  shock  for  over  12  hours,  and  it 
^i  was  only  after  24  hours  that  it  could  be  said  that  the  condition  was  slightly 
^  better ;  the  expectant  palliative  method  was  continued  and  the  child  gradually 
^  recovered  from  the  extreme  (*ondition  of  shock,  so  that  48  hours  after  the 
^1  injury,  the  temperature  bad  ascended  to  99^  and  the  blood-pressure  to  104, 
^  while  the  pulse-  and  respiration-rates  had  descended  to  126  and  30,  respec* 
^  tively;  a  large  amount  of  blood  and  cerebrospinal  fluid  continued  to  dis- 
charge from  both  ears;  an  oi)lithalmost*opie  examination  was  practically  nega- 
^  tive,  while  a  lumbar  puncture  revealed  blood-tinged  cerebrospinal  fluid  ^isixvji^ 
^^  40  ^«^^ 
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under  mild  pressure  only  (approximately  11  mm.).    The  apparent  weaknea 
of  the  left  side  of  the  body  had  disappeared. 

The  patient  i-ontinued  to  improve  for  6  days  in  that  the  general  con- 
dition became  more  normal  and  there  were  no  marked  si^ns  of  an  increasing 
intraeranial  pressure  due  undoubtedly  to  the  discharge  of  straw<oloml 
cerebrospinal  fluid  from  hoth  ears  and  thus  preventin^r  a  definite  increase  of 
the  intracranial  pressure;  the  pulse-   and   respiratiou-nites,   however,  re- 
mained above  120  and  28,  respectively,  and  the  blood-pressure  did  nai 
above  106 ;  the  child  remained  in  a  semiconscious  condition.     Eight  d&j 
after  admission,  the  temperature  suddenly  became  105.4  \  when  the 
ing  examination  was  made: 

Ejamination   (8  days  after  admission),— Temperature,  105.4*;  poise, 

142;  respiration,  M;  Moo*l- 
pressure,  ltl6.  Very 
t€  arouse  and  not  suffii 
to  answer  questions.  Si 
ge stive  rifridity  of  tiie  ni 
and  a  possible  double  Krr- 
iii|Lr  sign.  Dist-harge  from 
both  ears  hjjs  eetised  VI  day* 
before) ;  an  otoecopic  exam- 
ination reveals  a  lacerationjg 
of  the  lower  halves  of  boA™ 
tjTnpanic  membranes,  and  in 
the  riprht  middle  ear  a  smnl' 
amount  of  purulent  exudat«^ 
was  found.  Fnpils  sUirhtlv 
eularg-od  and  equal.  K<*- 
flexe^ — patellar  active,  kft 
possibly  more  than  right; 
exhaustible  left  ankle  cJodQ£^ 
and  suiT^rTcstive  left  Bahin* 
ski;  abdominal  retiexes  diffi- 
etdt  to  elicit.  Fundi— 
retinal  veins  enlarged ;  nasal  marfrins  of  both  optic  disks  blurred  by  ed' 
Lumbar  puncture— cloudy  cerebrospinal  tiiiid  under  sU*?htly  increased  p 
sure  (approximately  11  mm,)  ;  bacteriolojtrieal  r**port — ** numerous  ehaiiis 
streptococci  observed/'  X-ray  report  (l)ocU)r  A.  J.  Qiiimby) — ^*'curvil 
ear  fracture  of  ricfht  squamous  l>one  exti^nding  downward  toward  ri 
external  auditory  meatus''  (Fi^^  186). 

Tn'(ifment\~The  presence  of  streptococci  in  the  cerebrospinal  fluid 
linnbar  puncture  indicated  that  the  meningitis  was  already  a  diffuse  one 
and  therefore  the  condition  w^as  practically  a  hopeleas  one  and  t<x>  for 
advanced  to  he  benefited  in  any  real  way  by  an  operative  procedure  of  drain- 
afre.    The  condition  of  the  patient  rapidly  became  worse — the  teraperati 
ascending  as  high  as  108.2'*,  so  that  the  patient  finally  died  on  the  twel 
day  after  injury  and  the  fourth  day  following  the  sudden  rise  of  temperatu: 
Autopsy. — A  fracture  of  skull  extended  vertically  downward  throi 


Fig.  1>6. — Vt?r>'  faint  linear  fradtun;  of  the  rifiht  squanious 
bcjne  in  a  patient  d^Hng  from  a  purulent  menin^dlis — the  infec- 
tion  having  entered  through  the  line  of  fracture  in  the  right 
middle  tar* 
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the  right  squamous  bone  into  the  right  petrous  bone  and  transversely  across 
it  through  the  sella  turcica  and  into  the  left  petrous  bpne  and  along  its  pos- 
terior crest  to  the  left  middle  ear  (Fig.  187).  Both  middle  ears  were  filled 
with  a  purulent  exudate.  The  middle  fossa  of  the  skull  was  filled  with  a 
cloudy  purulent  exudate  which  has  extended  over  the  surface  of  both  hemi- 
spheres. Small  hemorrhagic  clots  lay  beneath  both  frontal  lobes,  which  were 
slightly  contused.  No  cortical  lacerations  found.  Small  amount  of  purulent 
exudate  subtentorially.     Ventricles  negative. 

Remarks. — It  would  seem  that  in  this  patient,  the  infective  process  had 
extended  intracranially  through  the  ruptured  tympanic  membranes ;  fortu- 
nately no  local  treatment  of  the  ears  had  been  attempted — such  as  irrigation, 
swabbing  out  with  cotton  and  other  such  meddlesome  procedures  which 
would  facilitate  the  extension  of  an  infective  process  intracranially.  In  this 
patient,  it  is  very  probable  that  the  continued  discharge  of  cerebrospinal  fluid 
and  blood  from  both  ears  for  a  period 
of  5  days  made  it  more  possible  for  an 
infective  process  to  occur  in  the  middle 
ears  and  therefore,  althou<?h  this  dis- 
charge of  blood  and  cerebrospinal 
fluid  lessened  and  prevented  a  marked 
increase  of  the  intracranial  pressure, 
yet  it  did  so  at  the  greater  risk  of  an 
infection  and  resulting  meningitis;  for 
this  reason,  the  prolonged  drainage  of 
blood  and  cerebrospinal  fluid  through 
the  ears  as  a  means  of  lowering  and 
preventing  an  increased  intracranial 
pressure  is  a  rather  dangerous  means 
of  drainage,  and  it  is  l>etter  sur<rical 
judgment  in  these  patients,  in  whom 
the  discharge  of  blood  and  cerebrospinal 
fluid  continues  longer  than  2  days  and 
in  whom  there  are  signs  of  an  increased  intracranial  pressure,  that  a  sub- 
temporal decompression  and  drainage  through  a  clean  area  of  the  scalp 
is  not  only  a  more  efficient  means  of  drainage  but  a  much  safer  one — the 
risk  of  the  operation  being  slight  compared  with  the  great  danger  of 
infection  following  a  prolonged  drainage  tlirouprh  the  ears  or  nose. 

It  is  always  surprising  in  these  patients  to  have  the  onset  of  a  purulent 
meningitis  appear  so  suddenly  and  ushered  in  by  either  a  rapid  increase 
of  the  temperature  or  a  convulsive  seizure;  at  times,  increasing  stupor  and 
headache  are  ver^-  frequent  signs  and  should  indicate  the  necessity  of  an 
immediate  examination  and  particularly  a  lumbar  puncture. 

The  presence  of  bacteria  in  the  cerebrospinal  fluid  at  lumbar  puncture  in 
these  patients  means  that  the  infective  process  is  a  diffuse  one  and  beyond 
operative  treatment;  it  is  only  in  those  cases  of  localized  meningitis  where 
the  cerebrospinal  fluid  at  lumbar  puncture  is  free  of  bacteria — in  these 
patients  an  immediate  decompression  and  drainage  and  if  necessary  a  bilat- 
eral decompression  and  drainage  is  indicated  and  frequently  ^  ^^v\^n^x^  ^\. 


Fig.  187. — Extensive  basilar  fracture  through 
both  petrous  bones  and  across  the  sella  turcica, 
in  a  patient  developing  a  purulent  meningitis; 
death  twelve  days  atter  injury. 
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life  is  obtained.  The  cerebrospinal  fluid  may  be  cloudy  due  to  an  increased 
cell  count  resulting  from  the  meningeal  irritation,  and  yet  no  bacteria  are 
present ;  in  these  patients  also  an  early  operative  procedure  of  decompression 
and  drainage  occasionally  makes  a  recovery  of  life  possible. 

Case  171. — Acute  severe  brain  injury  associated  with  a  fracture  of  the 
vault  and  of  the  base  and  with  subdural  hemorrhage;  a  gradual  increase  of 
the  intracranial  pressure.  Right  subtemporal  decompression  and  drainage. 
Acute  purulent  meniugitis.    Death;  autopsy. 

No.  305. — Henry.    Nine  years.    White.    U,  S. 

Admitted  August  1,  1915.  Polyclinic  Hospital.  Referred  by  Doctor 
John  A.  Wyeth. 

Operation  August  9,  1915 — 8  days  after  injury.  Eight  subtemporal 
decompression  and  drainage. 

Died  August  19,  1915 — 18  days  after  injury.    Purulent  meningitis. 

Famihf  hist  or  y  negative. 

Personal  hisfonf  negative, 

Pr esc  tit  lilncss. — While  playing  in  the  street,  child  w^as  knocked  down  by 
an  automobile;  immediate  loss  of  consciousness;  brought  to  the  hospital  in 
the  automobile. 

Exantimifion  upon  admission  (20  minutes  after  iujurj"). — Temperature, 
912°'.  pnlse,  120;  rcKpiratiou,  ^0;  blood -pressure,  98.  Profoundly  uneon- 
seious  an<l  in  severe  shock.  Multiple  contusions  of  the  head — especially  over 
the  left  side,  and  over  the  entire  body.  Profuse  bleeding  from  the  nose  and 
both  ears,  with  much  cerebrospinal  fluid  in  the  blood;  extensive  ecehymoses 
of  both  orbits  and  both  mastoid  areas.  No  conjunctival  hemorrhage.  Pupils 
dilated  ami  react  to  light  sluggishly.  Reflexes  ;  patellar— obtained  with  diffi- 
culty, but  appHreutly  eipuil;  no  ankle  clonus  nor  Babinski;  abdominal 
reflexes  absent.  Fundi  negative.  No  further  examination  made  at  this  tim« 
on  account  of  the  severity  of  the  shock. 

TrrtiinfCHt. — Vigorous  shock  nu*a.sures  instituted — rectal  enemata  of 
hot  black  cofTee,  external  warmth  and  absolute  rest  and  quiet.  After  sii 
hours,  patient  gradually  reacted  so  that  the  general  condition  improved, 
anfl  at  the  end  of  48  hours  the  temperature  was  99^,  the  pulse-  and  respira- 
tion-rates were  8G  and  20,  respectively,  while  the  blood -pressure  had  risen 
to  110;  the  aural  discharge  bad  eeased  and  an  otoseopic  examination  revealed 
a  laceration  of  the  posterior  halves  of  Ixjth  tympanic  membranes;  child  lie- 
eamesemieonseious  and  it  appeared  that  an  uneventful  recovery  w^ould  occur 
with  the  expt^etant  palliative  treattueut  alone.  The  patient,  however,  did 
not  prrtgress  as  rapidly  as  usual  and  on  the  sixth  day,  the  ophthalmoscope 
disclosed  the  retinal  veins  enlarged  and  a  detiuite  blurring  of  the  nasal  and 
temfwral  margins  of  both  optic  disks,  wliile  a  lumbar  puncture  revealed  a 
blood-tiug<Hl  cerebrospinal  fluid  under  a  markedly  increased  pressi 
proximately  h^  mm/).  The  condition  of  the  patient  gradually 
w^orse  iu  that  he  lieeaiue  more  stuporous  and  drowsy ;  the  following  < 
tion  was  now  made : 

Ej-fiiiiinatioii  fS  days  after  admission). — Temperature,  101 '^;  i 
respiration.  22  :  bload-pressure.  114.  Semiconscious  and  can  only  b 
with  diflienlty.     Kidtt  orbit  still  closed  by  edema  and  the  ecch; 
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both  orbits  and  both  mastoid  areas  still  persists.  Some  tenderness  over  the 
left  posterior  parietal  area.  No  Kernigr  or  rigidity  of  the  neck.  Pupils 
equai  and  react  to  light  normally.  Reflexes^ — patellar  very  active  but  equal; 
no  ankle  elonus  but  suggestive  double  Babinski;  abdominal  reflexes  equally 
depressed.  Fundi— retinal  veins  dilated;  nasal  halves  of  Ixitli  optie  disks 
obscured  by  edema.  Lumbar  puncture — straw-colored  cerebrospinal  fluid 
under  hig:h  pressure  (approximately  22  mm.).  X-ray  report  (Doctor  A.  J. 
CJuimby) — '*an  irre^ilar  linear  fracture  of  lower  posterior  portion  of  the 
left  parietal  bone,  descending  into  the  lambdoidal  suture,  which  is  widened'^ 
(Fig.  188). 

Treatment  .—An  immediate  right  subtemporal  decompression  and  drain- 
age advised  to  lower  the  increasing  intracranial  pressure  and  thus  lessen  the 
dansrer    of    a    later   medul* 
lary  compression.  ^  ^^^^^^^^^  '^ 

Operatum  (8  days  after 
admi.ssion) . — Right  subtem- 
poral d  ceo  ni  p  ress  inn  ( o  n  1  y 
primary  anesthesia  re- 
quired)  :  usual  vertical  inci- 
sion, bone  removed,  and  no 
complications;  as  there  was 
found  free  blood  in  the  tem- 
poral muscle  l>eneath  the 
temporal  fascia,  a  fracture 
of  tlie  underlyincf  bone  was 
to  be  expected  and  a  small 
linear  fissure  was  found  only 
2  cm.  in  lenprth ;  there  wa§ 
a  slight  depression  of  the 
lower  fragment  but  not  suffi- 
cient for  the  rongeurs  to  be 
inserted  and  thei^efore  the 
routine  use  of  the  Doyen 
perforator    and     burr    was 

made.  No  extradural  hemorrhage  ascertained.  Dura  was  tense,  bnlgiBjf 
and  slightly  bluish;  upon  incising  it.  l>h>ody  cerebrospinal  fluid  spurted  ta 
a  height  of  5  inches  and  upon  enlarging  the  dural  (qienins-  ranch  bloody 
cerebrospinal  fluid  escaped,  rt^vealiuL^  a  very  swollen  edematous  brain,  whicli. 
began  to  pulsate  after  much  free  blond  and  cereluTispinal  fluitl  had  welled, 
out  of  the  dural  opening;  no  cortical  lacerations  nor  punctate  hemorrhages 
obser\^ed,  Fsual  closure  with  2  drains  of  rubber  tissue  inserted.  Dura- 
tion, 40  raiaiites. 

Po,<i-opfraiiv€  Xoies.^ — The  operative  recovery  was  uneventful  and  appar- 
ently the  child  Avas  on  the  road  to  an  excellent  n:*sult;  the  operative  incision 
healed  per  prunam,  the  child  became  conscious,  answered  questions  and  the 
signs  of  the  high  intracranial  presstire  lessened.  While  sitting  up  in  bcfl  upon 
the  eighth  day  post -operative,  the  patient  complained  of  a  severe  headache 
and  4  hoxirs  later  a  general  convulsive  seizure  occurred •,  tk^ l^isi'i^i^t^Xxyx^ x^^s^ 


Pig.  Iks. — Extnisive  Hntar  fructure  of  posterior  portion  of 
left  vnult,  in  a  pati«"nt  dyinR  from  la  purulent  menirvKitis,  most 
probabty  fL-suUini?  from  an  infective  proce?>s  estt^nding  through 
the  lint'S  of  fractun-  involving  tht  base  of  the  skulL 
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ascended  to  104°,  the  pulse-  and  respiration-rates  to  118  and  28,  respect ively^ 
and  a  profound  stni>or  appeared;  a  suggestive  stiffness  of  the  neek  was 
elicited  and  also  a  slight  positive  Kernig  reaction.  Lumbar  puncture,  how- 
ever, revealed  clear  cerebraspiual  fluid  under  only  an  increased  pressure 
of  approximately  14  mm,  and  the  cell  count  was  0  per  c.niin.  The  general 
condition  of  the  child,  however,  rapidly  became  worse,  in  that  the  tempera- 
ture ascended  to  107.6^,  and  the  pulse-  and  respiration -rates  to  140  plus  and 
38  plus,  respectively;  the  patient  became  moribund  and  died  on  the  eigh- 
teenth day  after  the  injury,  the  tenth  day  after  operation  and  the  thirty- 
second  hour  after  the  onset  of  the  headache. 

Autopsfj.^—UulXiph  lines  of  fracture  extended  into  both  orbital  plates  and 
ethmoid  berries;  a  line  of  fracture  extended  from  the  site  of  operation  down- 
ward into  rij^lit  petrous  bone  and  inward  toward  the  sella  turcica,  then  turned 
backward  across  the  basilar  process,  one-half  inch  behind  the   posterior 

clinoid  processes,  and  then  forwanl 
^.i?;^>y  into  the  apex  of  the  left  petrous  bone 

'VpTa""** and  alonpr  its  crest  to  the  left  exter- 
nal auditory  meatus,  and  thea 
backward  into  the  left  half  of  the 
lamlKloidal  suture  which  was  sepa- 
rated (Fipr.  189) ;  the  rigrht  middle 
ear  contained  a  small  amount  of 
clotted  blood,  while  the  left  middle 
ear  contained  a  small  amount  of 
purulent  exudate  (the  possible  cause 
for  the  left  earache  of  which  the 
patient  complained  to  the  nurse  dur- 
ing: his  post-operative  convalescence 
and  of  which  we  were  not  awai^). 
The  operative  site  and  the  contiguous 
cerebral  cortex  were  of  normal 
appearance  and  no  infective  proees 
w*as  present,  but  over  the  entire  left  cerebral  cortex,  and  especially  the 
basilar  portions  of  the  inferior  surfaces  of  both  frontal  lobes  and  mib- 
tentorially,  was  an  extensive  pnndent  exudate — thick,  creamy  pns.  No 
cortical  lacerations  or  heiiiorrha^res  observed.  Both  ventricles  were  enlarged 
from  the  blockatre  of  their  foramina  of  exit  subtentorially. 

Remarks.^ — The  absence  of  the  purulent  meningitis  in  that  portion  of  the 
brain  and  meninges  contitruous  with  the  decompression  would  indicate  that 
the  operation  itself  was  not  the  source  of  the  infection,  and  the  presence 
of  the  extensive  meuin«ritis  in  the  neigrhborhood  of  the  lines  of  fractnre 
extending::  into  the  nose  and  also  in  the  vicinity  of  the  left  ear  wo 
to  these  fractured  lines  as  beiufr  the  channels  of  the  infection;  the 
of  a  purulent  exudate  in  the  left  middle  ear  might  have  been  a  secoi 
rather  than  the  source  of  the  general  meningitis,  as  there  had  been 
lent  discharqre  from  the  left  ear— merely  pain  which  had  not  be- 
ered  of  sufficient  importance  to  notify  the  honse*surgeon.  W 
Operation  of  decompression,  by  lessening  the  pressiire  of  the  ad. 


Pic,  1H9. — Multiple  fractures  of  the  base  in  a 
patient  dying  iram  a  purulent  meningitis,  which 
resulted  frtna  ao  infet-tive  proceaa  that  had  en- 
tered tfitracranially  through  these  channels. 
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bral  cortex,  had  permitted  these  cells  to  resist  successfully  the  infective 
process  cannot  be  stated  with  any  certainty,  and  yet  it  is  a  well-known 
physiological  fact  that  the  cells  of  all  body  tissues  are  more  resistant  to 
infection  when  not  compressed  or  under  pressure,  than  they  are  when  under 
increased  pressure.  The  clear  cerebrospinal  fluid  and  the  normal  cell  count, 
as  obtained  within  30  hours  before  the  death  of  this  patient,  merely  indicates 
that  the  infective  process  had  not  become  a  diffuse  cerebrospinal  one  and  that 
there  was  undoubtedly  a  blockage  of  the  cerebrospinal  fluid  in  the  neigh- 
borhood of  the  foramen  magnum. 

It  was  rather  remarkable  to  ascertain  that  the  intracranial  pressure  was 
increasing  8  days  after  the  injury  and  yet  no  extensive  intracranial  hemor- 
rhage was  present — merely  a  *Svet,^'  edematous  condition  of  the  brain,  and 
therefore  an  excellent  illustration  of  a  delayed  cerebral  edema  of  sufficient 
height  to  necessitate  its  operative  lowering ;  the  cerebrospinal  fluid  was  only 
slightly  bloody  and  blood-tinged,  and  the  prognosis  was  most  favorable, 
especially  in  the  absence  of  numerous  punctate  hemorrhages  throughout 
the  cortex.  Another  interesting  observation  was  the  absence  of  subcon- 
junctival hemorrhages,  especially  in  the  presence  of  such  extensive  frac- 
tures of  both  orbital  plates  and  a  small  amount  of  hemorrhage  within  the 
tissues  of  both  orbits.  Also  the  lines  of  fracture  in  passing  through  both  pet- 
rous bones  instead  of  passing  through  the  sella  turcica,  as  these  fractures 
usually  do,  they  extended  posteriorly  and  then  across  the  basilar  process  so 
that  at  this  point  the  anterior  portion  of  the  base  of  the  skull  could  "be 
rocked  upon  its  posterior  portion. 

Case  172. — ^Acute  severe  brain  injury  associated  with  a  linear  fracture 
of  the  vault  and  with  an  increased  intracranial  pressure.  Purulent  menin- 
gitis resulting  from  an  infected  hematoma.  Subtemporal  decompression 
and  drainage.    Death ;  autopsy. 

No.  286. — Josephine.    Five  and  a  half  months.    White.    U.  S. 

Admitted  September  10,  1914 — 3  days  after  cranial  injury.  Polyclinic 
Hospital.    Referred  by  Doctor  John  A.  Bodine. 

Operation  September  10,  1914 — 2  hours  after  admission.  Left  subtem- 
poral decompression  and  drainage. 

Died  September  12,  1914r — 44  hours  after  operation.  Purulent 
meningitis. 

Family  history  negative. 

Personal  history  negative;  fourth  child,  normal  full-term  labor  and 
was  considered  a  normal  baby. 

Present  Illness. — Three  days  ago  while  asleep  in  bed,  child  was  struck 
over  the  left  side  of  the  head  by  an  older  brother  with  a  milk  bottle ;  appar- 
ently no  loss  of  consciousness  and  the  child  cried,  according  to  the  mother, 
during  the  entire  day ;  a  swelling  appeared  over  the  posterior  portion  of  the 
left  parietal  area  where  the  overlying  scalp  was  slightly  bruised;  the  child 
was  not  considered  as  being  seriously  hurt  and  no  more  attention  was  paid  to 
the  injury.  Thirty-six  hours  later,  however,  child  became  *' feverish''  and 
rather  drowsy  and  6  hours  later,  definite  twitchings  of  the  right  side  of 
the  body  occurred,  but  no  general  convulsion.  Eight  hours  later  (50  hours 
after  the  injury),  child  became  stuporous,  no  longer  notv^^^  ^xv^'Ottw^^  "axj^^ 
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the  temperature,  now  taken  for  the  first  time,  was  104,2^ ;  it  was  noticed 
at  this  time  that  the  child's  neck  was  stiff.  Upon  the  following  day  (6<? 
hours  after  the  injury),  it  wa^  finally  thought  advisable  by  the  parents  to 
bring  the  child  to  the  hospital. 

Ejamimitioii  upon  admission  (3  days — 70  hours — aft^r  injury). — Tem- 
perature, 105.6'^ ;  puke,  138 ;  respiration,  36,  Well-developed  and  nourished 
Profoundly  inieonseious;  both  eyes  open  and  starinj?  vacantly.  Position 
of  opisthotonos— the  neck  and  back  being  very  rigid  and  arched ;  bilatenl 
positive  Kernig — more  marked  on  the  left  than  on  the  ri^ht.  Boggj-  henui- 
toma  over  posterior  portion  of  the  left  parietal  bone  extending  over  the  left 
half  of  the  occipital  bone.  No  orbital  or  mastoid  ecch\Tnoses.  No  clotted 
blood  in  nos<^  or  cars;  otoscopic  examination  negative.  Pupils  enlarged 
ecpially  and  react  to  lijrht  sluggishly.  Keflexes — patellar  active,  right  more 
than  left;  no  ankle  clonus  but  double  Babinski ;  abdominal  reflexes  absent 
Fundi— retinal  veins  dilated  and  tortuous;  all  details  of  both  optic  disb 
blurred — a  papilledema  of  1  diopter  of  swelling.  Lumbar  puncture- 
slightly  cloudy  cereliros]nnal  fluid  under  increased  pressure  (approximately 
15  mm.);  It)  c.e.  carefully  removed;  bacteriological  report  (Doctor  Jef- 
frits) — *'eell  count  was  40  et41s  pi'r  ejum.  but  no  bnetcria  observed/' 

Treatment.— 'In  the  hope  that  the  meningitie  irritation  and  inflanimatictD 
was  not  a  diffuse  one  and  if  a  purulent  meningitis  was  present  that  it  wa> 
still  a  localized  one,  an  immediate  left  subtemporal  decompression  and 
drainage  was  advised  in  the  belief  that  it  offered  the  patient  a  definite 
chance  of  recovery.  (If  bacteria  bad  been  found  in  the  cerebrospinal  flnid 
at  lumbar  piuicturc,  then  no  cranial  operation  would  have  been  attempt<Nl 
as  it  would  have  been  rreognized  that  the  purulent  meningitis  was  already 
a  diffuse  one  and  beyond  the  lud  of  surgery.) 

Opcrafion  (2  hours  after  admission  and  72  hours  after  injury). — ^Left 
subtemporal  decom]>ression  and  drainage  i  usual  vertical  incision*  boue 
rein<ived,  and  no  enmplitsitions;  a  transverse  line  of  fracture  exteiidfNi 
through  the  upper  jmrtion  of  the  left  s^piamous  bone  and  backward  below  thf 
site  of  the  hcmat(*nia  ;  upon  inserting  forceps  along  the  line  of  fracture  intn 
the  bematonui  over  the  posterior  portion  of  the  left  parietal  bone,  a  purulent 
exudate  welled  out  (later  baeteriological  report — *'streptococci'*).  No  ex- 
tradural hemorrhage  found.  Dura  ver>-  tense  and  upon  incising  it,  much 
straw-eolored  turbid  eercluospinal  fluid  escaped  and  the  underlying  cerebral 
cortex  was  under  such  high  pressure  that  it  bulged  and  even  ruptured  before 
the  loss  of  cerebrospinal  fluid  and  purulent  exudate  was  able  to  lower  mark- 
edly the  high  iutiadural  pressure.  No  gross  bemorrhage  or  cortical  lacera- 
tion observetl.  At  the  end  of  the  operation,  the  cortex  protruded  but 
pulsated  slightly  and  feebly.  Usual  closure  with  2  drains  of  rubber  tissuf 
inserted.     Duration.  25  minutes. 

Post-opt  rati ve  Nofr^. — The  condition  of  the  child  did  not  imj: 
18  hours  after  the  operation,  the  temperature  suddenly  ascended  1 
the  pulse  and  respiration  could  not  be  counted,  and  this  moribund 
persisted  until  the  child  died.  44  hours  after  operation. 

Autopsy, — Tissues  of  the  scalp  of  the  posterior  portion  of  the  ^ 
very  edematous  and  bogg\' ;  much  pundent  secretion  throughout. 
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fraeture  extended  from  the  upper  portion  of  the  left  half  of  the  occipital 
bone  transversely  forward  through  the  lower  portion  of  the  left  parietal 
Ixme  and  slightly  obliquely  downward  through  the  upper  portion  of  the  left 
squamous  bone  forward  to  the  left  frontal  eminence  (Fig.  190) ;  another 
line  of  fracture  extended  downward  from  this  fracture  through  the  anterior 
portion  of  the  left  squamous  bone  and  almost  to  the  middle  fossa ;  no  frac- 
ture of  the  base  ascertained.  The  dura  underlying  the  line  of  fracture 
beneath  the  left  parietal  bone  had  been  torn  for  a  distance  of  one  inch  and 
it  was  through  this  channel  that  the  infective  process  of  the  overlying 
hematoma  had  extended  intradurally.  Over  the  entire  left  cerebral  cortex 
was  a  purulent  exudate  and  a  large  collection  of  pus  was  found  in  both 
the  middle  fossa  and  the  posterior  fossa  subtentorially ;  the  cortex  of  the 
right  hemisphere  was  less  affected,  but  along  the  vessels  in  the  sulci  the 
purulent  exudate  was  collected.  Ventricles  also  contained  a  purulent  exu« 
date  (bacteriological  report^ — ** streptococci ") .  At  the  foramen  magnum,  the 
medulla  had  been  forced  down  into 
it  and  together  with  the  purulent 
exudate,  the  spinal  canal  was  appar- 
ently blocked  (and  this  would  account 
possibly  for  the  absence  of  bacteria 
in  the  cerebrospinal  fluid  at  lumbar 
puncture,  IVi  hours  before). 

Remarks, — It  is  most  unfortunate 
that  the  seriousness  of  the  condition 
of  this  child  could  not  have  been 
earlier  recognized,  so  that  a  mere  scalp 
incision  and  drainage  of  the  infected 
hematoma  might  have  successfully 
prevented  the  infective  process  from 
extending  intracranially  and  if  a 
localized   meningitis   had   already 

occurred  then  the  local  operation,  tojrether  with  a  left  mibtemporal  decom- 
pression, would  have  afforded  the  child  a  definite  recovery  of  life. 

From  the  findings  at  autopsy,  it  would  appear  that  at  the  time  of  the 
operation,  the  menin<ritis  was  already  a  diffuse  one  with  the  exception  that 
the  spinal  canal  had  not  been  invaded  by  the  bacteria  and  due  possibly  to 
their  blockage  at  the  foramen  magnum  as  disclosed,  and  therefore  the  opera- 
tion itself  was  too  late  to  afford  the  child  a  real  chance  of  recovery;  the 
absence  of  bacteria  in  the  cerebrospinal  fluid  at  lumbar  puncture  made  us 
feel  at  the  time  that  the  operation  was  advisable — at  least,  it  should  be 
attempted  as  a  definite  therapeutic  means;  if  bacteria,  however,  had  been 
present  in  the  cerebrospinal  fluid  at  lumbar  puncture,  naturally  no  cranial 
operation  would  have  been  advisable. 

If  a  meningitis  had  not  occurred  in  this  patient,  it  is  very  probable  that 
an  excellent  recovery  of  life  would  have  been  obtained  at  home  and  a  good 
prognosis  possible ;  this  case-history  merely  impresses  us  again  with  the 
great  danger  of  contused  and  ])ruised  tissues  of  the  scal\>  ^w^  ^^^v'^isiv^^^ 
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Fig.  100. — Tremendous  linear  fracture  of  left 
vault  in  a  patient  dying  from  a  purulent  menin- 
gitis, due  to  the  extension  of  infection  of  an 
overlying  hematoma. 
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associated  with  an  underlying  hematoma  in  the  presence  of  an  adjaeent 
fracture  of  the  skull,  whether  the  underlying  dura  is  torn  or  not — much  mow 
so,  if  the  dura  is  torn.  All  such  hematomata  of  the  scalp  having  the  over- 
lying scalp  contused  and  the  X-ray  discloses  an  underlying  fracture  of  the 
skull — in  all  of  these  patients  it  is  much  better  surgical  judgment  to  incise  or 
aspirate  the  hematoma  through  a  clean  aseptic  area  of  the  scalp  and  thereby 
lessen  the  great  danger  of  an  infective  process  occurring  in  the  hematoma 
and  its  extension  intradurally. 

Case  173. — ^Acute  severe  brain  injury  associated  with  multiple  fractures 
of  the  vault  and  of  the  base  and  with  extradural  and  subdural  hemorrhages 
and  cerebral  edema ;  high  intracranial  pressure  causing  the  signs  of  medul- 
lary compression  and  then  an  early  medullary  edema.  Bight  subtemporal 
decompression  and  drainage.  Later  infection  of  hematoma  of  scalp  produc- 
ing a  purulent  meningitis.    Death ;  autopsy. 

No.  259.— Muriel.    Eight  years.    White.    School.    U.S. 

Admitted  April  6,  1914.  Polyclinic  Hospital.  Referred  by  Doctor 
W.  S.  Bainbridge. 

Operation  April  6,  1914 — 2  hours  after  admission.  Right  subtemporal 
decompression  and  drainage. 

Died  April  18,  1914 — 12  days  after  injury.    Purulent  meningitis. 

Family  history  negative. 

Personal  history  negative. 

Present  Illness. — ^While  playing  upon  a  fire-escape,  child  fell  a  distanee 
of  20  feet,  striking  the  concrete  floor  upon  her  head;  immediate  loss  of 
consciousness ;  brought  to  the  hospital  in  the  ambulance. 

Examination  upon  admission  (50  minutes  after  injury). — Temperature, 
99°;  pulse,  60;  respiration,  16;  blood-pressure,  116.  Profoundly  uncon- 
scious ;  pulse  regular  and  full  and  the  respirations  deep  and  slightly  irregular 
— suggesting  the  Cheyne-Stokes  type.  Extensive  hematomata  over  right 
frontal  and  right  temporo-parietal  areas  and  over  the  median  portion  of 
the  occipital  prominence.  Profuse  bleeding  from  nose  but  not  from  mouth 
or  ears ;  extensive  orbital  and  right  mastoid  ecchymoses ;  right  subconjunc- 
tival hemorrhage.  Otoscopic  examination  negative.  Entire  left  side  of  body 
more  limp  and  relaxed  than  the  right  side — undoubtedly  paralyzed.  Pupils 
— right  dilated,  left  moderately  contracted  (one-half  hour  later,  Iwth  widely 
dilated) ;  little  or  no  reaction  to  light.  Reflexes — patellar  exaggerated, 
left  greater  than  right;  no  ankle  clonus  but  left  Babinski;  abdominal  re- 
flexes absent.  Fundi — retinal  veins  dilated ;  nasal  halves  of  both  optic  disks 
obscured  by  edema.  Lumbar  puncture — ^bloody  cerebrospinal  fluid  under 
high  pressure  (approximately  22  mm.). 

Treatment. — The  signs  of  an  acute  medullary  compression  being  present 
and  it  being  feared  that  the  condition  of  medullary  edema  might  occur,  the 
immediate  operation  of  right  subtemporal  decompression  and  drainage  was 
advised ;  the  nearest  relatives  were  summoned,  and  while  waiting  one  hour 
for  their  arrival  and  the  consent  for  the  operation,  the  condition  of  the 
patient  rapidly  changed  in  that  an  incipient  medullary  edema  appeared; 
within  one-half  hour,  the  pulse-rate  became  70,  the  respiration-rate  20,  while 
the  blood-pressure  descended  to  112  •,  both  pupils  now  became  dilat.ed  and 
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non-reactive  to  light;  one-half  hour  later,  the  pulse-  and  respiration-rates 
were  80  and  24,  respectively,  and  the  blood-pressure  108 ;  one-half  hour  later 
(iy2  hours  after  admission),  the  pulse-  and  respiration-rates  were  100  and 
28,  respectively,  and  the  blood-pressure  106 ;  one-half  hour  later,  at  the  time 
of  the  operation  (2  hours  after  admission),  the  pulse-  and  respiration-rates 
were  106  and  30,  respectively,  while  the  blood-pressure  had  descended  to 
104 ;  the  neurological  examination,  however,  remained  practically  the  same 
as  upon  admission,  though  the  pulse  had  become  rather  weak  and  the  respira- 
tion shallow  and  irregular. 

Operation  (2  hours  after  admission). — ^Right  subtemporal  decompression 
and  drainage :  usual  vertical  incision ;  much  free  blood  in  the  tissues  of  the 
scalp  superficial  to  the  temporal  muscle  and  also  in  the  temporal  muscle  itself 
beneath  the  temporal  fascia ;  a  fracture  of  the  underlying  bone  was  there- 
fore expected  and  three  transverse  fractures  were  found  extending  ante- 
riorly across  the  lower  portion  of  the  ri^rht  parietal  bone  and  the  upper 
portion  cf  the  right  squamous  bone ;  the  intervening  bone  fragment  was  loose 
and  upon  removing  it,  an  extensive  extradural  hemorrhage  was  exposed  and 
evacuated.  Dura  tense,  bulging  and  slightly  bluish ;  upon  incising  it,  bloody 
cerebrospinal  fluid  spurted  to  a  height  of  2  inches,  and  upon  enlarging  dural 
opening  much  free  blood  and  cerebrospinal  fluid  escaped  but  no  hemorrhagic 
clot.  The  underlying  wet  edematous  cortex  tended  to  protrude  but  did 
not  rupture  owing  to  the  rapid  escape  of  much  blood  and  cerebrospinal 
fluid.  No  cortical  hemorrhage  or  laceration  observed.  Cortex  pulsated 
slightly  at  end  of  operation.  Usual  closure  with  2  drains  of  rubber  tissue 
inserted.    Duration,  40  minutes. 

Post 'Operative  Notes. — At  the  end  of  the  operation,  the  temperature  was 
102^,  pulse  132,  respiration  30,  and  the  blood-pressure  104;  the  general 
condition  was  apparently  not  worse  than  before  the  operation.  Within  24 
hours  after  operation  during  which  time  there  had  been  a  profuse  bloody 
discharge  from  the  operative  wound,  the  temperature  descended  to  102°, 
the  pulse  to  108,  and  the  respiration  to  24,  while  the  blood-pressure  had  risen 
to  112  ;  the  child  became  semiconscious  but  could  be  aroused,  although  unable 
to  speak  clearly ;  recognized  mother  and  understands  what  she  says  to  her ; 
at  the  dressing  of  the  wound  upon  the  second  day  after  operation,  it  was 
found  that  the  bloodj'  discharge  had  ceased  and  although  the  operative 
area  bulged  tensely,  yet  feeble  pulsation  was  both  visible  and  palpable; 
the  temperature  was  now  only  100.8°,  the  pulse-  and  respiration-rates  100 
and  24,  respectively,  while  the  blood-pressure  had  increased  to  116;  the 
definite  weakness  of  the  left  side  of  the  body  had  lessened,  although  the  left 
reflexes  remained  increased  and  the  left  Babinski  persisted ;  the  ophthalmo- 
scopic examination  of  the  fundi  disclosed  merely  an  enlargement  of  the 
retinal  veins  and  an  edematous  blurring  of  the  nasal  margins  of  both  optic 
disks.  This  marked  improvement  continued  until  April  11  (5  days  after 
the  operation)  ;  all  sutures  had  been  removed  and  although  the  operative 
area  bulged  slightly,  yet  it  pulsated  normally;  at  6  a.m.  the  temperature 
was  100°,  pulse  94,  respiration  24  and  the  blood-pressure  114;  twelve  hours 
later  (6  p.m.),  the  patient  had  developed  a  severe  headache,  definite  stiffness 
of  the  neck  and  a  double  positive  Kernig  test,  wluV^  Wi*^  \.^\sv\v^\^V^x^^ V^^ 
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suddenly  ascended  to  105.6^,  the  pulse-  and  respiration-rates  to  150  and 
28y  respectively,  and  the  blood-pressure  to  118 ;  ophthalmoscopic  eyaminatioii 
now  disclosed  dilated  retinal  veins  with  a  congestion  and  edematous  suffu- 
sion of  both  retinae ;  lumbar  puncture  permitted  turbid  cerebrospinal  fluid  ta 
escape  under  increased  pressure  (approximately  14  nun.) ;  bacteriologieii 
report  (Doctor  Jeflfries) — ^**many  streptococci  of  the  short-chained  type." 

Treatment. — Four  injections  of  anti-streptococcic  serum  admimstered 
during  the  next  4  days;  repeated  lumbar  punctures  with  drainage  of  20 ex. 
of  turbid  cerebrospinal  fluid  were  performed — and  yet  the  condition  of  the 
patient  gradually  became  worse,  so  that  she  died  on  the  twelfth  day  after 
the  injury — a  death  typical  of  purulent  meningitis. 

Autopsy, — Hematoma  over  the  median  portion  of  the  occipital  bone  was 
infected — containing  much  purulent  secretion  (bacteriological  report  showed 
pure  streptococci) ;  underlying  this  infection  of  the  scalp  was  a  transverse 
fracture  of  the  skull,  which  had  extended  from  the  left  squamous  bone  about 
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Fic.<.  191  AND  192. — Tremendous  horizontal  linear  fracture  of  the  entire  posterior  vault  of  the  skull  in 
a  patient  dovelopinu  a  punilent  meningitis  from  an  infected  hermatoma  overlying  the  line  of  fracttiTe; 
death  occurred  on  the  twelfth  day  following  the  injury. 

2  cm.  above  the  external  auditory  meatus  backward  across  the  occipital  bone 
and  then  forward  into  the  ri^ht  sr|uamous  bone,  dividing  here  into  3  smaller 
lines  of  fracture,  one  of  which  ran  obliquely  downward  into  the  right  mas- 
toid area,  while  the  other  two  extended  forward  into  the  lower  portion  of 
the  rip'ht  parietal  bone  and  the  upi)er  portion  of  the  right  squamous  bone 
and  here  ended  (Fijrs.  191  and  192).  The  dura  had  not  been  torn  by  the 
fracture  except  in  the  occipital  area  just  to  the  right  of  the  median  line, 
and  it  was  by  moans  of  this  channel  that  the  infective  process  of  the  occipital 
hematoma  had  extended  intradurally  and  the  diffuse  meningitis  had  resulted. 
The  tissues  of  the  right  subtemporal  decompression  were  not  involved.  The 
l)(>steri()r  fossa  subtentoi-ially  was  filled  with  the  purulent  secretion  which 
had  extended  both  forward  into  the  middle  fossa  and  also  downward  into 
the  spinal  canal ;  the  upper  portions  of  the  cerebral  cortex  were  not  involved. 
Ventricles  contained  a  small  amount  of  purulent  secretion  (bacteriological 
report — ** streptococci").  There  was  no  gross  hemorrhage  or  cortical  lacera- 
tion found. 

Re  works. — This  case-history  is  interesting  chiefly  from  2  standpoints: 
apparently  this  is  the  exceptional  and  very  rare  case  of  severe  brain  injury 
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producing  all  of  the  symptoms  and  signs  of  a  medullary  compression,  and 
then  the  rapid  onset  of  a  medullary  edema  in  the  rapidly  rising  temperature, 
pulse-  and  respinition-rates  and  the  quick  lowering  of  the  blood-pressure ; 
the  operation  of  subtemporal  decompression  and  drainage  is  performed  in 
the  forlorn  hope  that  an  immediate  lowering  of  the  high  intracranial  pressure 
might  make  it  possible  for  this  patient  to  recover  from  the  medullary  edema 
— and  the  patient  does  make  an  excellent  operative  recovery. 

The  second  and  the  most  unfortunate  point  in  this  case-history  is  the 
rapid  development  of  an  acute  diffuse  purulent  meningitis  within  a  period 
of  12  hours — the  apparent  onset  so  rapid  and  overwhelming  that  numerous 
streptococci  are  found  in  the  cerebrospinal  fluid  at  lumbar  puncture  as  soon 
as  the  temperature  had  suddenly  increased  to  105,6^,  and  yet  there  had 
been  apparently  no  warning  symptoms  and  signs  in  order  that  this  most 
dangerous  condition  ctnild  have  been  anticipated  or  at  least  retarded.  The 
explanation  of  this  lies  most  probably  in  the  fact  that  the  infective  process 
had  entered  the  posterior  fossa  subtentorially  and  had  rapidly  affected  the 
medulla,  extendi uf;  downward  into  the  spinal  canal  within  several  hours  and 
then  forward  into  the  middle  fossa,  lu  this  manuer,  the  cerebral  cortex  was 
not  involved  until  late  in  its  progress  and  therefore  there  had  been  few  if 
any  warning  symjitoms  and  signs.  The  almost  immediate  rigidity  of  the 
neck  and  the  positive  Kcmig  test  are  also  explained  by  the  early  descent  of 
the  infective  process  into  tlie  spinal  canal. 

The  importance  of  draining,  or  at  hvist,  aspirating  hematomata  which 
overlie  a  fracture  of  the  vault,  and  especially  if  a  tear  of  the  underlying 
dura  is  present,  is  well  illustrated  by  this  patient ;  this  is  particularly  true 
if  the  overlying  scalp  is  contused  and  thus  its  resistance  to  infection  lowere<l. 
If  this  drainage  precaution  of  the  occipital  hematnma  had  been  afforded 
to  this  patient  it  is  very  probaljle  that  an  excellent  recovery,  both  of  life 
and  of  normality,  would  have  been  obtained. 

The  pupillary  chan^a^s  in  this  patient  are  interesting  in  that  the  early 
dilatation  of  the  right  pupil  was  the  paralytic  result  of  high  pressure  over 
the  right  cerebral  cortex,  and  the  initial  contraction  of  the  left  pupil  was 
due  to  the  irritative  effect  of  a  lower  pressure  upon  the  k^ft  cerebral  cortex; 
when  this  intracranial  pressure  had  so  increased  that  the  pressure  over  the 
left  cerebral  cortex  had  ctfualh'd  or  apiirnxiauitcd  that  over  the  ritrht  cere- 
bral cortex,  then  the  left  pupil  also  became  dilated;  upon  the  operative  relief 
of  this  high  intracranial  pressure,  the  pupils  retunied  to  their  normal  size. 

Case  174.^ — Acute  severe  brain  injury  associated  with  a  compound  frac- 
ture of  the  vault  and  of  the  base  and  with  large  subdural  hemorrhage; 
signs  of  extreme  intracranial  pressure  producing  medullary  compression 
and  the  early  signs  of  medullary  edema.  Bilateral  decompression  and 
drainage.    Death;  autopsy. 

No.  487. — Henry.    Four  years,    U.  S. 

Admittetl  January  11,  VHil    Polyclinic  Ilaspital. 

Operations  January  11,  1?H6 — 1  hour  after  admission.  Bilateral  decom- 
pression and  drainage. 

Died  September  11,  lOlG — 4  Ikhits  after  operation.  Acute  medld- 
lary  edema. 
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Family  history  negative. 

Personal  history  negative. 

Present  Illness, — ^While  climbing  an  icy  fire-escape,  child  fell  to  the 
ground — ^a  distance  of  2  stories;  immediate  loss  of  consciousness;  patient 
was  immediately  carried  to  the  hospital  by  the  mother. 

Examination  upon  admission  (15  minutes  after  injury). — ^Temperature, 
98.4°  ;  pulse,  54 ;  respiration,  14 ;  blood-pressure,  118.  Unconscious  and  in 
mild  degree  of  shock.  Over  the  right  occipital  area  was  a  compound  frafr 
ture  of  the  underlying  bone  from  which  macerated  cerebral  tissue  and  blood 
were  oozing.  Profuse  bleeding  from  mouth  and  both  ears;  marked  mastoid 
ecchjTnoses.  (The  pulse-  and  respiration-rates  were  so  irregular  and  slow 
and  the  period  of  apnoea  so  prolonged  at  times — 30  seconds  and  even  longer— 
that  a  pulmotor  was  used  after  attempting  artificial  respiration  for  several 
minutes;  the  general  condition  sliorhtly  improved.)  Pupils  dilated  and  react 
to  light  sl'!ggishly.  Reflexes  all  abolished.  Fundi — ^retinal  veins  enlarged; 
nasal  margins  of  optic  disks  obscured  by  edema.  Lumbar  puncture — bloody 
cerebrospinal  fluid  under  high  pressure  (approximately  20  mm.). 

Treatment. — For  fear  that  an  early  medullary  edema  would  be  precipi- 
tated by  the  high  intracranial  pressure  which  was  already  producing  the 
typical  signs  of  a  medullary  compression,  an  immediate  subtemporal  decom- 
pression and  drainage  was  considered  advisable  in  the  hope  that  the  lower- 
ing of  this  increased  intracranial  pressure  would  permit  the  child  to  recover. 
While  the  openating-room  was  being  prepared,  the  condition  of  the  child 
became  worse  in  that  the  pulse-rate  began  to  ascend  and  the  respiration- 
rate  also,  so  that  by  the  time  it  was  possible  to  start  the  operation  the 
pulse-  and  respiration-rates  were  ^S  and  18,  respectively,  while  the  blood- 
pressure  had  descended  to  112 — the  usual  signs  of  an  incipient  medullary 
edema  following  a  severe  compression  of  the  medulla;  it  was  thought,  how- 
ever, that  the  immediate  lowering  of  the  intracranial  pressure  might  be 
sufTfieient  to  retard  and  even  prevent  the  progress  of  the  medullar^'  edema, 
and  therefore  the  operation  was  performed. 

Operations  (1  hour  after  admission). —  (No  anesthesia  being  necessarj'.) 
First.  Right  subtemporal  decompression :  usual  incision,  bone  removed,  and 
no  complications.  Dura  very  tense,  bulging  and  bluish;  upon  incising  it, 
dark  syrupy  blood  spurted  to  a  height  of  at  least  3  feet ;  dural  opening  quickly 
enlarged  and  the  swollen  hemorrhagic  brain  protruded  through  the  dural 
incision — the  cortex  rupturing  in  the  lower  portion  of  the  operative  expos- 
ure. Much  dark  free  blood  welled  out  of  opening,  but  the  hemorrhagic  cere- 
bral cortex  did  not  pulsate.  An  attempt  to  tap  the  right  lateral  ventricle  in 
order  to  lower  the  intracerebral  tension  was  not  successful.  To  permit  a 
great^er  relief  of  the  intradural  pressure,  a  left  decompression  was  now  per- 
formed. Usual  closure  with  2  drains  of  rubber  tissue  inserted.  (It  was 
observed  that  the  right  pupil  which  had  been  equally  dilated  with  the  left 
now  became  contracted  and  thus  indicating  that  the  paralytic  compression 
over  the  right  cerebral  hemisphere  had  been  changed  by  the  right  subtem- 
poral decompression  to  an  irritative  one  and  thus  the  dilatation  of  the  right 
pupil  became  a  contraction  of  it ;  the  left  pupil,  however,  remained  dilated 
as  before.     Patient  regained  semiconsciousness  for  several  minutes,  but 
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was  unable  to  answer  questions;  the  pulse,  however,  continued  to  ascend 
and  was  now  76.) 

Second,  Left  subtemporal  decompression  and  drainage:  usual  vertical 
incision,  bone  removed,  and  no  complications;  dura  tense  and  bluish  and 
upon  incising  it,  almost  pure  blood  welled  out,  revealing  a  tense  swollen 
hemorrhagic  cortex  which  tended  to  protrude  but  did  not  rupture ;  no  cortical 
laceration  or  large  cortical  hemorrhage  observed.  Much  free  blood  and  cere- 
brospinal fluid  escaped  so  that  at  the  end  of  this  operation  the  cortex  pulsated 
slightly.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Dura- 
tion, 1  hour. 

Posi'Operaiive  Notes. — At  the  end  of  the  operation,  the  pulse-  and  res- 
piration-rates had  ascended 
to  84  and  26,  respectively, 
the  temperature  to  100°, 
while  the  blood-pressure  had 
descended  to  106;  within  2 
hours  the  pulse-  and  respira- 
tion-rates had  ascended  to 
110  and  32,  respectively,  the 
temperature  to  103.8°,  and 
the  blood-pressure  had  de- 
creased to  98.  This  condition 
of  acute  medullary  edema 
rapidly  proprressed  so  that 
within  one-half  hour  before 
death  (4  hours  after  oper- 
ation), the  clinical  chart 
was:  Temperature,  106.8°; 
pulse,  144 ;  respiration,  38 ; 
blood-pressure,  92 — a  death 
typical  of  medullary  edema. 

Autopsy. — A  depressed 
fracture  of  ripfht  occipital 
bone — the  depressed  area 
being:  2  cm.  in  diameter;  a 
linear  fracture  extended  downward  and  forward  into  the  posterior  rim  of 
the  foramen  mafrnnm  and  then  continued  forward  from  the  anterior  portion 
of  the  foramen  maprnum  alonu:  the  ri<rht  margin  of  the  basilar  process  to  the 
sella  turcica  where  the  line  of  fracture  divided — one  extending:  into  the  ri^ht 
petrous  bone  and  the  other  across  the  sella  turcica  into  the  left  petrous  bone 
(Fi^r.  193).  Both  tympanic  membranes  had  been  lacerated  in  their  posterior 
halves.  The  rigrlit  si^jmoid  sinus  had  been  torn  and,  besides  a  large  subten- 
torial  hemorrhage  directly  compressinfr  the  medulla,  there  was  a  layer  of 
supracortieal  heinorrha<re  due  to  the  tear  of  several  cortical  veins  as  they 
entered  the  lon*;itndinal  sinus.  Multiple  punctate  hemorrha<res  were  present 
in  the  cortex  of  both  cerebral  hemispheres,  which  were  greatly  sw^ollen  from 
much  cerebral  edema.    The  ventricles  were  negative. 

Remarks. — If  this  patient  could  have  been  oper^.led  \\\>^tv  ovc'^^^bN^'^*^^^^ 
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Fio.  193. — Extensive  basilar  fractures  of  the  occipital  bone 
extondinK  into  the  foramen  magnum  and  through  both  petrous 
bonos  a(T<^)S8  the  sella  turcica  in  a  patient  developing  an  acute 
medullary  compressirin  and  an  incipient  medullary  edema  within 
one  hour  after  the  injury.  A  bilateral  decompression  and  drain- 
age failed  to  permit  a  recovery  of  life. 
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earlier,  while  the  pulse-  and  respiration-rates  were  descending  rather  than 
after  the  pulse-  and  respiration-rates  had  reached  their  lowest  level  of 
medullary  compression  and  had  begun  to  ascend,  and  thus  indicating  the 
onset  of  an  acute  medullary  edema,  this  patient  might  have  had  a  slight 
chance  of  recovery — a  very  slight  one,  however.  As  it  was,  he  had  no  chanee 
at  all,  once  the  definite  signs  of  an  acute  medullary  edema  appeared  in  the 
rapidly  increasing  pulse-  and  respiration-rates,  a  rising  temperature  and  a 
descending  blood-pressure;  for  these  reasons,  it  would  have  been  better 
surgical  judgment  to  have  declined  to  operate,  after  it  was  ascertained  that 
these  signs  of  medullary  edema  had  already  appeared  while  the  operatiog- 
room  was  being  prepared.  It  is  very  difficult  in  these  patients  to  refuse  to 
operate  in  the  hope  that  the  relief  of  the  high  intracranial  pressure  may 
permit  the  patient  in  occasional  cases  to  recover,  and  yet  these  patients  do 
not  recover,  whether  an  operation  is  performed  or  not,  if  the  definite  signs  of 
acute  medullary  edema  have  appeared,  and  therefore  no  patient  in  the  future 
should  be  operated  upon  in  this  stage  of  medullary  edema. 

The  signs  of  initial  shock  in  this  patient  were  undoubtedly  submerged 
by  the  rapidly  increasing  intracranial  pressure  which  produced  a  very  early 
medullary  compression ;  unless  a  large  intracranial  vessel  is  torn  as  in  this 
patient,  then  it  is  difficult  for  the  signs  of  an  increased  intracranial  pressure 
to  appear  in  the  presence  of  severe  shock  because  the  lowered  general  blood- 
pressure  of  shock  will  not  be  able  to  cause  a  large  intracranial  hemorrhage 
to  occur,  as  the  increasing  intracranial  pressure  will  soon  be  greater  than  this 
lowered  blood-pressure  of  shock;  in  this  particular  patient,  however,  the 
initial  shock  could  not  have  been  severe  as  the  result  of  the  cranial  injury 
and  thus  the  frenei'al  blood- pressure  was  not  lowered  to  any  marked  degree, 
and  so  an  extensive  heniorrhajje  was  possible. 

Case  175. — Acute  severe  brain  injury  associated  with  fractures  of  the 
vault  and  of  the  base  and  with  subdural,  cortical  and  subtentorial  hem- 
orrha^res;  si^ns  of  hijrh  intracranial  pressure  and  medullary  edema.   Bilat- 
eral decompression  and  drainage.    Death ;  autopsy. 
No.  56. — Ilenrn.  Five  years.  White.   U.  S. 

Admitted  September  22,  1913.  Muhlenburg  Hospital,  Plainfield,  N.  J. 
Keferred  by  Doctor  E.  W.  Hedges. 

Operations  September  24,  19i:3 — 38  hours  after  injury.  Bilateral  decom- 
pression and  drainage. 

Died  September  24,  1913 — 2  hours  after  operations.  Acute  medul- 
lary edema. 

Family  history  negative. 
Personal  history  negative. 

Present  Illness. — While  running  across  the  road,  child  was  knocked  down 
by  an  automobile ;  immediate  loss  of  consciousness ;  patient  was  carried  to  the 
hospital  immediately.  Profuse  bleeding  from  nose,  mouth  and  ears,  mixed 
\^ith  a  small  amount  of  cerebrospinal  fluid  from  each  ear;  in  severe  shock 
in  that  the  temperature  was  subnormal,  while  the  pulse-  and  respiration- 
rates  were  140  and  46,  respectively.  The  treatment  was  the  usual  expectant 
palliative  one  with  vigorous  shock  measures ;  no  return  of  consciousness. 
Examination  in  consultation  with  Doctor  Hedges  (36  hours  after  adrais- 
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sion). — Temperature,  104°;  pulse,  154;  respiration,  50;  blood-pressure,  98. 
Profoundly  unconscious ;  occasional  rales  in  both  lower  chests.  The  pulse  was 
rather  irregular  and  weak  and  the  respirations  were  shallow.  Extensive 
contusion  over  the  left  f ronto-temporal  area ;  both  orbital  and  mastoid  areas 
ecchymosed.  The  bleeding  from  nose,  mouth  and  ears  had  ceased ;  otoscopic 
examination  revealed  an  extensive  laceration  of  each  tympanic  membrane. 
Pupils — slightly  enlarged  and  react  to  light  sluggishly ;  right  internal  stra- 
bismus. Reflexes — patellar  exaggerated,  right  more  than  left;  no  ankle 
clonus  but  right  Babinski ;  abdominal  reflexes  absent.  Fundi — retinal  veins 
dilated  and  tortuous ;  nasal  halves  and  temporal  margins  of  both  optic  disks 
obscured  by  edema,  but  no  measurable  papilledema.  Lumbar  puncture — 
bloody  cerebrospinal  fluid  under  high  pressure  (approximately  24  mm.). 

Treatment. — On  account  of  the  high  intracranial  pressure,  it  was  thought 
that  an  operative  low*ering  of  this  increased  pressure  might  offer  the  child 
a  chance  of  recovery — a  mistaken  opinion  in  that  it  is  now  recognized  that 
once  a  patient  has  entered  the  condition  of  acute  medullarj^  edema  as  the 
result  of  extreme  intracranial  pressure,  that  patient  always  dies — operation 
or  no  operation. 

Operations  (38  hours  after  injury). —  (No  anesthesia  being  required.) 
First.  Right  subtemporal  decompression  and  drainage :  usual  vertical  inci- 
sion, bone  removed,  and  no  complications ;  upon  incising  dura  which  was  very 
tense  and  bluish,  almost  pure  blood  spurted  to  a  height  of  3  inches  and  upon 
enlarging  the  dural  opening,  a  very  hemorrhagic  and  swollen  cortex  pro- 
truded and  almost  ruptured  from  the  extreme  intradural  pressure  of  supra- 
cortical  hemorrhage  and  cerebral  edema.  As  only  slight  pulsation  of  the 
brain  was  visible  at  the  end  of  the  operation  and  as  the  cerebral  tension  did 
not  become  markedly  less  following  the  escape  of  much  free  subdural  blood 
and  cerebrospinal  fluid,  it  w^as  decided  to  perform  an  immediate  left  sub- 
temporal decompression  and  drainage.  Usual  closure  with  2  drains  of 
rubber  tissue  inserted. 

Second.  Left  subtemporal  decompression  and  drainage:  usual  vertical 
incision,  bone  removed,  and  no  complications;  a  transverse  linear  fracture 
extended  forward  alon^  the  lower  portion  of  the  left  parietal  bone  obliquely 
dowTiward  throuirh  the  anterior  area  of  the  left  s([uamous  bone  and  into 
the  lower  posterior  portion  of  the  left  frontal  bone  just  above  the  left 
external  angular  process;  a  small  amount  of  extradural  hemorrhagic  clot 
removed.  Dura  tense  and  bluish ;  upon  incising  it,  almost  pure  blood  welled 
out  and  upon  enlarjrin<r  the  dural  opening:  a  very  tense,  swollen  hemorrhagic 
cerebral  cortex  tended  to  protrude  but  did  not  rupture ;  much  free  blood  and 
cerebrospinal  fluid  escaped  permittin<^  the  brain  to  recede  slightly  and  to  pul- 
sate feebly.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration, 
55  minutes. 

Post-operative  Notes. — Child  did  not  become  conscious;  the  general  con- 
dition rapidly  became  weaker  in  that  the  si<rns  of  medullary  edema  advanced 
— the  temperature  ascending  to  106  \  the  pulse-  and  respiration-rates  to 
160  plus  and  54  plus,  respectively,  while  the  blood-pressure  rapidly  descended 
to  86  and  lower ;  severe  pulmonary  edema  occurred  and  the  child  died  2  hours, 
after  operation — the  death  of  medullary  edem^. 
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Autopsy, — Extensive  linear  fracture  of  left  vault  extended  from  the  pos- 
terior portion  of  left  parietal  bone  forward  and  downward  into  left  frontal 
bone  and  then  transversely  across  both  orbital  plates ;  another  fracture  of  the 
base  extended  transversely  thraugh  both  petrous  bones  and  the  sella  turcica 
and  into  both  middle  ears  (Fig.  194).  Multiple  punctate  hemorrhages 
throughout  the  cerebral  cortex — ^more  over  left  cerebral  hemisphere  and 
much  free  subdural  blood  subtentorially  directly  compressing  the  medulla 
itself.    No  intracerebral  or  ventricular  hemorrhage. 

Remarks, — It  was  thought  that  an  immediate  relief  of  this  high  intra- 
cranial pressure  might  afford  this  patient  his  only  chance  of  recover}*; 
however,  although  the  patient  had  survived  the  severe  initial  shock  in  that 
the  pulse-  and  respiration-rates  had  at  first  descended  after  admission  to  the 
hospital  and  the  temperature  had  risen  from  subnormal  to  100^ — undoubt- 
edly the  period  of  medullary  com- 
pression which  was  overshadowimr 
the   signs   of   shock — and   as  the 
increased      intracranial      pressun* 
was  extreme,  the  patient  rapidly 
passed  into  the  stage  of  acute  med- 
ullary edema  without  having  passed 
through    the    stage    of    a    typical 
medullary   compression    dinicaUy, 
in  that  at  no  time  were  the  puI9^ 
and  respiraticm-rates  below  140  and 
40,  respectively.    From  the  clinical 
history  and  the  condition  as  dis- 
closed   at    autopsy,    this    patient 
would  have  died — operation  or  no 
operation,  and  no  operation  should 
have    been    performed    upon    this 
patient  in  the  belief  that  it  offereii 
him  a  chance  of  reeover>%  for  the 
condition  had  advanced  into  the  period  of  acute  medullary  edema,  and 
these  patients  in  this  advanced  degree  of  extreme  medullary  compression  all 
die — operation  or  no  operation.    It  is  possible  that  an  earlier  operative  relief 
of  the  high  intracranial  pressure  might  have  prolonged  the  life  of  this 
patient  if  performed  while  the  pulse-  and  respiration-rates  were  descend- 
ing, and  yet  no  operation  would  have  been  advisable  upon  this  patient 
because  the  stage  of  medullary  edema  appeared  before  the  pulse-   and 
respiration-rates  had  time  to  descend  below  100  and  30,  respectively. 

It  is  rather  unusual  for  the  signs  of  extreme  intracranial  pressure,  as 
disclosed  by  the  ophthalmoscope  and  the  lumbar  puncture  needle,  to  have 
occurred  so  quickly  following  the  cranial  injury,  and  they  indicated  that 
this  extreme  intracranial  pressure  was  due  to  both  a  profuse  hemorrhage 
and  cerebral  edema.  The  autopsy  findings  of  extensive  hemorrhage  subten- 
torially would  indicate  a  possible  blockage  of  the  ventricles  due  to  a  compres- 
sion of  the  afjueduet  of  Sylvius  by  hemorrhage  or  edema  in  addition  to  the 
direct  medullary  compresaioiv.    It  possibly  would  have  been  better  surgical 


Pig.  194. — Extensive  linear  fractures  of  both 
petrous  bones  and  both  orbital  plates  in  a  patient 
having  .in  extreme  intracranial  pressure  due  to  sub- 
dural and  subtcntorial  hemorrhage — precipitating 
an  acute  medullary  edema;  a  bilateral  decompression 
naturally  failed  to  benefit  the  patient  after  the  con- 
dition of  medullary  edema  had  appeared. 
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judgment  i£  the  ventricles  had  been  tapped  at  the  first  decompression  and 
any  blocked  cerebrospinal  fluid  withdrawn  and  thereby  a  lowering  of  the 
cerebral  tension  obtained.  It  must  be  remembered,  however,  that  no  opera- 
tion should  have  been  advised  upon  this  patient  on  account  of  his  gen- 
eral condition,  and  that  this  patient  was  in  one  of  the  two  periods  when 
no  patient  should  be  operated  upon — that  is,  the  period  of  acute  medullary 
edema ;  the  other  period  in  these  cases  when  no  operation  should  be  performed 
is  that  of  severe  initial  shock,  when  the  pulse-rate  is  over  120,  and  even  110. 
The  extensive  fractures  of  the  skull,  as  disclosed  at  autopsy,  indicate  the 
severity  of  the  cranial  injury  but  in  no  manner  lessen  the  chance  of  the 
patient's  recovery — rather  aided  it  by  affording  and  facilitating  the  drain- 
age of  the  hemorrhage  and  the  excess  cerebrospinal  fluid  of  the  acute 
cerebral  edema. 


CHAPTER  XIV 
Chronic  Brain  Injuries  in  Children  Occurring  at  the  Time  op  Bbth 

THE  condition  OP  CEREBRAL  SPASTIC  PARALYSIS  IN  CHILDREN  WITH  OR  WITHOUT 
MARKED  MENTAL  IMPAIRMENT;  OBSERVATIONS  REGARDING  THE  OPEkATITE 
TREATMENT  OP  SELECTED  CASES  DUE  TO  AN  INTRACRANIAL  HEMORRHAOE  AT 
THE  TIME  OP  BIRTH. 

Within  the  past  five  years,  a  distinct  advance  has  been  made  in  the  diag- 
nosis and  treatment  of  the  condition  of  cerebral  spastic  paralysis  in  children. 
It  can  now  be  ascertained  with  a  high  degree  of  accuracy  whether  the  condi- 
tion is  due  to  a  lack  of  development  of  the  cerebral  cortex  and  the  pyramidal 
tracts,  to  a  former  meningo-encephalitis  with  resulting  destruction  of  the  cor- 
tical nerve  cells  and  a  thrombosis  of  the  vessels  supplying  these  cells,  or  to  the 
result  and  presence  of  an  intracranial  hemorrhage  at  or  near  the  time  of 
birth ;  cerebral  embolus  is  a  less  frequent  factor,  whereas  to  lues,  as  demcm- 
vstrated  by  the  Wassermann  examination  of  both  blood  and  cerebrospinal 
fluid,  ineludiiif?  a  cell  count  of  the  latter  and  in  suspected  patients  the  blood 
examination  of  both  parents,  can  only  be  attributed  less  than  2  per  cent. 
of  the  patients  (1.7  per  cent.).    The  following  observations  are  based  upon 
the  examination  of  1922  children  up  to  January  1,  1919,  having  in  varying 
de«:rees  the  condition  of  cerebral  spastic  paralysis.^ 

It  is  rather  instructive  to  trace  the  recent  history  of  this  condition.  In 
1843,  Mr.  W.  J.  Little,  of  London,  in  his  first  monograph  upon  cerebral  spas- 
tic paralysis  in  children  or  the  now  so-called  Little's  disease,  and  entitled 
''Deformities  of  the  Human  Frame,"  stated  that  the  condition  was  due  to 
an  impairment  of  nerve  tissues  resulting  from  their  lack  of  development, 
and  also  to  an  earlier  mening:itis;  a  few  cases  following  difficult  labor  were, 
in  his  opinion,  the  result  of  an  intracranial  hemorrhage  at  birth.- 

It  is  interesting  to  note  that  in  his  second  monograph  upon  spastic 
paralysis,  published  in  1862  (just  nineteen  years  later),  and  entitled  **0n 
the  Influence  of  Abnormal  Parturition,  Difficult  Labors,  etc.,  upon  the  Mental 
and  Physical  Condition  of  the  Child,''  ^  he  stated  that,  in  his  opinion,  almost 
75  per  cent,  of  these  cases  were  the  result  of  an  intracranial  hemorrhage. 
Recent  study  of  this  subject  with  the  more  accurate  methods  of  modern 
examination  confirms  the  belief  of  Mr.  Little  that  about  60  per  cent,  of  these 
eases  of  cerebral  spastic  paralysis  occurring  in  children,  with  or  without 
marked  mental  impairment,  are  due  to  an  intracranial  hemorrhapre  at  the 
time  of  birth,  while  the  remaining  40  per  cent,  result  from  a  lack  of  develop- 
ment of  the  cerebral  cortex  or  its  pyramidal  tracts,  and  also  from  an  earlier 
meningo-encephalitis  following  infectious  diseases,  such  as  cerebrospinal 
meningitis,  measles,  scarlet  fever,  and  whooping  cough. 

The  condition  of  spastic  i)aralysis  in  children  results  most  frequently 

*  A  preliminary  report  of  this  work  was  made  in  the  Jotumalof  4k0  Ammoan  Medi- 
y^al  AHSoHatitm,  May  13,  lOlO. 

^The  Lancet,  vol.  i,  p.  350  (December  16,  1843). 

*  Obfltetrical  Transaclkmft,  \o\.  V\\,  v-  ^^^^  V^^^'^N  • 
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from  a  lesion  of  the  braiu  occurring  before  birth,  during  birth,  or  shortly 
after  birth.  It  is  characterized  b}-  more  or  less  complete  paralysis  of  the  part 
affected,  and  is  associated  with  a  stiffness  or  spastieity,  depending  upon  the. 
extent  of  the  involvement  of  the  pyramidal  tracts;  this  hypertiuiieity  pro- 
duces mnscular  contractures  and  deformities^  usually  flexor  in  type,  with  a 
correepondinji  overstretehin^  of  the  opposing  muscular  ^oups,  usually  the 
extensors.  In  mild  cases,  however,  the  spasticity  may  be  so  slight  as  to  cause 
little  or  no  defoiinity,  but  merely  an  awkwardness  of  the  part  affected. 
Frequently  athetoid  movements  of  the  arms  and  legs  may  be  observ^ed, 
and  epileptiform  attacks^  commonly  of  the  Jacksonian  type,  may  occur.  In 
&  large  percentage  of  these  patients  as  the  children  grow  older,  not  only 
do  the  spasticity  and  its  resulting  contractures  increase,  but  also  their  men* 
tality  becomes  impaired,  and  this  impairment  continues  until  the  child  may 
be  considered  a  defective  or,  still  further,  an  imbecile,  and  only  too  frequently 
an  idiot.  This  mental  impairment  in  the  patients  having  had  an  intracranial 
hemorrhage  at  birth  is,  in  most  of  the  eases,  due  to  the  presence  of  the 
resulting  increase  of  the  intracranial  pressure ;  as  the  child  grows  older  the 
mental  impairment  becomes  more  and  more  marked  as  the  result  of  the  long- 
continued  pressure  upon  the  cerebral  cells,  whereas  in  the  eases  due  to  a 
simple  lack  of  development,  they  do  not  become  worse  mentally  but  rather 
do  they  improve  as  the  result  of  training,  exercise,  etc. 

One  of  the  most  common  lesions  of  the  brain  producing  spastic  paralysis 
is  that  of  intracranial  hemorrhage  of  the  newborn.  It  is  of  venous  origin 
mast  fre([uently,  especially  the  veins  overlying  the  cerebral  cortex  and  the 
venotis  tributaries  of  the  longitudinal  sinus,  and  in  the  more  extreme  eases 
even  the  longitudinal  sinus  itself  may  be  ruptured ;  the  overlapping  of  the 
parietal  bones  during  parturition  is  the  common  cause  for  the  injury  to  the 
sinus.  Naturally,  the  use  of  high  forceps  in  difficult  labor  is  an  important 
causative  factor  in  a  large  number  of  eases.  However,  any  prolonged  difS- 
cult  labor  inerensing  the  vennus  stasis  and  partial  asphyxia  of  th(^  eliild  may 
be  sufficient  tf*  rui)ture  the  delicate  vessels  overlying  the  cortex  of  the  brain, 
and  in  this  woy  a  hemorrhagic  clot  forms  over  the  surface  of  tin*  cortex.  In 
some  patients  the  hemorrhagic  is  cortii*al  or  subcortical,  and  therefore,  in  these 
cases,  direct  injury  and  damage  are  done  to  the  cortex  itself — ^vcu  a  destnic- 
tion  of  the  cortical  nerve-cells  and  their  fibrf^s — whereas  in  the  usual  cases  in 
which  the  henujrrhage  occurs  upfitt  the  cortex  rather  than  within  the  cojiex, 
any  cerebral  datnag*^  is  the  result  uf  the  pressure  of  the  overlying  clot 
and  not  a  primary  destruction  of  the  cortex  itself ;  i.e.,  if  it  were  not  for  the 
pressure  of  tiip  overlying  h^'Uiorrhagic  clot,  the  cortex  would  not  be  damaged 
at  all,  and  its  nerve-cells  would  1>e  able  to  function  normally;  on  tb(^  other 
hand,  if  the  iu^morrhage  is  in  the  cortex  or  is  subcortical,  then  a  real  destruc- 
tion of  cerebral  tissue  occui*s,  and,  once  destroyed,  there  is  naturally 
no  regeneratitm. 

According  to  the  extent  and  pressure  of  this  hemorrhagic  clot  upon  the 
cortical  surface  do  we  find  clinically  the  signs  of  such  interference  of  the 
pyramidal  tracts;  if  over  the  upper  portion  of  In^th  motor  areas,  then  hotli 
legs  are  affectecl,  and  a  spastic  paraplegia  results;  if  over  the  upper  two- 
thirds  of  both  motor  tracts,  then  both  the  arms  and  legs  are  invobet^  ^isv^ 
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a  spastic  diplegia  resultis,  whereas  if  the  entire  motor  area  of  both  cortic4d 
hemispheres  is  eonipresssed,  then  the  extreme  t'orm  of  spastic  diplegia  results 
— legs,  aims,  throat,  and  face  all  alYeeted  j  these  extreme  cases  are  liie  most 
pitiful  ones  and,  fortunately,  they  rarely'  live  beyond  the  age  of  put>erty. 
Id  the  majority  of  these  spastic  patients,  however,  the  heniorrhage  extends 
over  one  cortical  hemispliere  alooe,  the  other  hemisphere  remaiDing  iimm- 
paired,  so  that  a  spastic  paralysis  of  the  leg  or  arm  occurs  ^pposit^e  to  the 
hemisphere  affected ;  if  the  hemorrhage  extends  only  over  the  upper  portion 
of  the  motor  area,  then  a  monoplegia  of  the  opposite  le^  resultjs,  and  if  over 
the  upper  two-thirds  of  the  motor  area,  theu  a  spastic  paralysis  of  both  the 
arm  and  le^^  and  if  over  the  entire  motor  area,  then  a  tot*il  spastic  hemiplegia 
of  the  opposite  side  of  the  body  occurs.  The  upper  portion  of  the  motor  area 
is  usually  more  compressed  than  the  lower  portion  because  the  hemorrha«re  is 
here  greater,  aiul  as  the  clot  extends  downward  over  the  cortex  it  rapidly 
thins,  so  that  we  ujay  have  a  marked,  spastic  paralysis  of  the  leg,  and  yet  the 
arm  be  but  slightly  affected — merely  an  awkwardness,  and  the  face  not  at  all 
involved.  Then,  again,  absorption  of  the  clot  is  a  most  important  factor 
in  lessening  the  extent  of  the  paralysis  ;  in  some  cases  of  mild  hemorrhage  the 
elot  may  be  entirely  absorbed,  only  a  few  fibrous  strands  renminiog  as  evi- 
dence of  its  existence;  these  are  the  patients  that  later  may  develop  epi- 
lepsy in  its  various  forms  and  show  other  signs  of  cortical  irritability 
and  instability. 

in  thise  eases  of  intracranial  hemorrhage,  whether  in  children  or  in 
adults  following  a  cranial  injury,  unless  the  hemorrhagic  elot  depresses 
the  niotjr»r  area  of  eitluM'  hemisphere,  or  interferes  with  the  pyramidal 
tracts,  then  there  will  lie  no  paralysis,  and  it  is  pos,sible  for  large  intracranial 
hemorrhages  to  occnr,  and  yet  there  is  no  resulting  paralysis  unless  the 
motor  tract  is  iavulved ;  that  is,  the  itnpainjient  of  the  special  sense  and  of 
the  mentality  may  overshadow  the  paralysis,  and  may  even  exist  alone.  In 
this  manner,  it  is  possible  for  the  impairment  of  the  mentality  to  be  the  chief 
complaint.  However,  as  in  adults  with  iiitraeranial  lesions,  a  definite  dis- 
turbance of  even  the  mure  silent  areas  of  the  brain  tends  to  increase  the  deep 
reflexes  of  the  extremities,  and  if  the  motor  tracts  are  still  more  atfected. 
theu  a  dt^finite  spasticity  results. 

The  trctitmeiit  of  the  condition  has  been  a  most  discouraging  one — so 
inueli  so  tiiat  thf  diii^vnosis  tif  LiUlr's  disease  implied  a  hopeless  eoniiition; 
thesr  patients  have  been  the  hane  of  treatment  not  only  to  the  freneral  prac- 
titioner, but  to  the  neurologist  and  to  the  orthopedist;  apparently  very  little 
effort  was  nuule  to  ditrei'cntiate  the  three  causes  of  the  spasticity,  in  that 
the  condition  was  believed  to  be  a  hopeless  one  in  any  event.  The  treatment 
has  usuplly  consisted  in  the  older  patieuls  of  institutional  care,  generals 
hygienic  measures,  massage,  muscle  training,  and  the  various  method* j 
physical  and  mental  training ;  nerve  resections  and  their  modifications] 
deformities  luid  oeeurred,  then  thi'ir  correetioti  iiy  tendon  lengthenings 
the  applicati(ui  of  braces  ;  s<mie  improvement  has  been  obtained  in  the  laei 
development  eases  l>y  ductless  glaiul  therapy,  but  those  cas^  due 
former  meningoencephalitis  and  freijuently  associated  with  convulsions, 
that  large  group  of  eases  due  to  an  intracranial  hemorrhage — the  treat 
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of  these  patients  has  been  most  discouraging,  as  the  spasticity,  if  lessened, 
would  return  within  one  year. 

Naturally  in  the  cases  due  to  a  lack  of  development  of  the  cortex  and  its 
pyramidal  tracts,  and  also  those  cases  resulting  from  an  earlier  meningo- 
encephalitis with  destruction  of  cortical  nerve-cells,  no  cranial  operation 
could  be  of  any  value — there  being  a  defective  development,  and  even  loss 
and  destruction  of  nerve  tissue.  After  it  had  been  demonstrated  conclu- 
sively that  the  condition  of  microcephalus  was  due  to  a  lack  of  development 
of  cerebral  tissue  rather  than  to  a  premature  closure  of  the  sutures  of  the 
skull,  and  that  naturally  any  cranial  operative  procedure  upon  these  patients 
could  be  of  no  possible  benefit  (as  shown  by  the  operations  of  Lannelongue 
and  others) ,  the  idea  of  a  cranial  operation  as  an  aid  in  the  treatment  of  cere- 
bral spastic  paralysis  was  therefore  discarded  and  remained  discredited  until 
the  last  few  years.  This  lack  of  differentiation  of  the  three  main  causes  of 
cerebral  spastic  paralysis  permitted  those  cases  due  to  an  intracranial 
hemorrhage  to  escape  serious  attention,  so  that  they,  too,  were  considered 
as  being  hopeless  conditions;  it  was  believed  that  when  an  intracranial 
hemorrhage  did  occur  at  birth  as  the  result  of  a  difficult  labor,  the  hemor- 
rhage caused  a  primary  destruction  of  brain  tissue  and  therefore  no  regenera- 
tion was  possible,  so  that  in  these  patients,  too,  no  cranial  operation  could  be 
of  any  possible  benefit. 

A  number  of  years  ago,  there  were  many  theories  regarding  the  cause  of 
cerebral  spastic  paralysis.  These  patients  were  usually  grouped  among  the 
mentally  defective  and  classified  as  defectives,  imbeciles  and  idiots,  with 
or  without  paralysis.  Those  cases  of  spastic  monoplegia  or  hemiplegia, 
without  marked  signs  of  mental  impairment,  were  very  puzzling.  For  many 
years,  it  was  believed  in  cases  of  imbeciles  with  unusually  small  heads,  that 
their  mental  impairment  and  possible  spastic  paralysis  were  due  to  prema- 
ture closure  of  the  sutures  of  the  skull  which  prevented  the  normal  develop- 
ment of  the  brain — that  is,  the  skull  was  too  small  for  the  brain.  The  truth 
was  not  ascertained  until  later  that  the  skull  did  not  enlarge  because  the  brain 
itself  did  not  enlarge  and  develop  normally — that  is,  the  size  of  the  cranium 
is  an  index  of  the  size  of  the  brain — only  (juantitatively,  however,  not  qualita- 
tively. Many  cranial  operations  were  devised  to  offset  this  supposed  prema- 
ture closure  of  the  sutures  of  the  skull,  and  so  allow  the  brain  to  develop — 
as  they  thought  it  would.  Trephine  openings  of  various  sizes  were  made 
in  the  cranial  vault  in  the  hope  that  the  brain  would  have  more  room  to 
develop ;  at  times  the  dura  was  incised,  but  more  frequently  this  membrane 
was  left  intact.  There  was  ho  selection  of  patients  made — the  fact  that  the 
cranium  w^as  small  was  considered  sufficient  cause  for  the  undeveloped  brain  ; 
whether  there  was  present  an  increased  intracranial  pressure  or  not  was  not 
considered  nor  ascertained  before  selecting  their  cases  for  operation  ;  and  yet, 
it  is  surprising  that  a  few  of  their  patients  did  improve  slightly,  showing  that 
these  few  cases,  at  least,  must  have  had  an  increased  intracranial  jiressure 
resulting  from  a  hemorrhage,  and  that  even  the  inadequate  operation  was 
sufficient  to  produce  some  improvement.  Efforts  were  made  to  separate 
the  sutures  of  the  skull  under  the  impression  that  they  had  united  prema- 
turely and  this  tremendous  operation  was  repeatedly  performed  with  little 
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or  no  result.    As  the  dura  in  the  extreme  cases  of  spastic  paraJysis  due  to 

intracrauial  hemorrhage  may  be  fibroiicd  and  thickened  three  and  four  times 
its  normal  size,  so  that  it  becomes  inelastie  as  hi  atlult.s,  it  wouki  have  be^^n 
pos.sible  to  remove  the  entire  vault  of  the  skull,  and  yet  if  the  dura  were  not 
incised,  there  could  be  no  relief  of  pressure  obtained  nor  any  enlargement 
of  the  intradural  capaeity  possible ;  that  is,  to  obtain  any  decompreasive 
effect,  the  dura  must  always  be  incised  and  allowed  to  remain  open;  to 
resuture  it  necessarily  prevetits  any  permanent  relief  of  the  pressure. 

During  the  past  few  yeai^,  tJie  treatment  has  been  directed  toward  an 
improvement  of  the  results  of  the  central  intracranial  lesion  upon  the 
extremities  and  it  has  been  a  most  discouraging  field  of  w^ork.  The  opera- 
tions which  have  been  used  in  the  past  and  are  still  being  used  to  improve  the 
coiidition  of  spastic  paralysi.H,  namely,  tenotomies,  tendon  lengtheninga» 
sections  of  the  posterior  nerve  roots,  alcohol  injections  of  peripheral  nenrea, 
nerve  resections  and  other  operations,  are  of  only  temporary  benefit,  and  it 
is  very  rare  to  see  a  patient  in  whom  the  spasticity  has  not  returned  in  some 
degree  within  one  year.  In  all  of  the  patients  treated  by  the  operationi 
just  mentifviu'd  during  tiie  past  five  years  in  our  clinic,  the  spasticity  began 
to  return  within  one  year  after  the  operation. 

Tenotomies  have  been  unsatisfactory.  Tendon  lengthenings  alone  are 
satisfactory  in  only  very  mild  cases.  Foerster's  operation  for  sectioning 
of  the  posterior  nerve  roots  of  the  spinal  cord  is  advocated  merely  to  I*»sseD 
the  irritability  and  the  instability  of  the  cortex  of  the  brain  by  decreasing 
the  number  trf  afftn-etit  Ktlniuli  reaching  the  spinal  ci>rd,  and  also  tu  affect  the 
rrfiex  meebanism  of  the  spinal  cord ;  besides  being  a  rather  formidable  and 
long  operation  for  a  child,  the  lessening  of  the  spasticity  is  only  temporary, 
few  easi'S  In-ing  rejxii'tcd  ini|trf*ve<l  lon*rer  than  erne  year;  our  experience  with 
seven  patients  has  been  the  same.  The  injection  of  alcohol  into  the  periph- 
eral nerves  (the  Allison  and  Schwab  operation)  producer  immediate  paralysis 
and  a  temporary  relief  from  spasticity;  in  our  experience  of  thirty-one 
patients,  however,  the  spasticity  has  returned  within  one  year.  With  nerve 
resccti<»ns  {  Stnetl'ell  's  (jperation),  we  have  had  no  experience.  Besides  in  these 
operations,  we  do  not  in  any  w^ay  **get  at'^  the  primary  cause  for  the  spastic 
paralysis,  namely,  the  lesion  (*f  the  brain,  but  they  are  merely  peripheral 
operations  fo  relieve  the  spasticity  temjvorarily,  in  the  hope  that,  before 
the  recurrence  nf  tlie  spasticity,  sufficient  power  will  have  returned  to  the 
onpcsint'  muscular  groups  to  re-establish  the  muscle  balance. 

Little,  if  anything,  had  been  accnmplislied  in  improving  permanently  the 
conilitinri  of  silastic  pjiralysis,  and  tlie  followinL'  olxservations  are  offered  in 
the  hofje  that  they  may  lend  to  a  more  satisfactory  solution  of  the  trentmeiit 
of  these  most  pitiful  patients.  Attention  was  first  centered  on  the  importance 
of  relieving  the  increased  intracranial  pressure  as  a  means  of  lessening 
spasticity  nml  improving  the  mentality  of  selected  patients,  by  a  de 
pression  operation  performed  by  me  in  June,  1913,  at  the  Nassau  Hosj 
Garden  City,  Long  Island.  The  jjatient,  referred  by  Doctor  L.  B  R^^gJ 
was  a  first  child,  nine  years  of  age,  who  was  apparently  normal  in  every  v 
after  an  easy  delivery  until  the  ninth  month  of  age.  when  he  suddenly 
a  series  of  epileptic  attacks;  after  these  convulsive  seizures  had  subside^ 
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was  observed  that  there  was  a  total  left  hemiplegia  with  exaggerated  re- 
flexes ;  the  left  arm  and  left  leg  hecame  spastic  and  gradually  assumed  the 
flexor  contractures  so  typical  in  these  spastic  patients.  Three  years  ago,  the 
patient  had  another  series  of  convulsions  and  since  that  time  these  convulsive 
seizures  of  varying  severity  have  continued  almost  daily ;  the  mental  impair* 
ment  was  moderate.  Every  method  of  treatment  had  praetically  been  given 
up  as  useless.  Last  June,  another  series  of  convulsions  began  and  during  the 
four  days  preceding  my  examination  of  the  patient,  302  attacks  had  occurred ; 
the  child  was  in  a  condition  of  status  epilepticus — one  ennvulsiou  following 
another;  the  almost  continuous  administration  of  chloroform  was  of  little 
value.  In  addition  to  the  typical  left  spastic  hemiplegia,  the  patient  had  at 
this  examination  double  ** choked  disks"  as  revealed  by  an  ophthalmoscopic 
examination — that  is,  a  high  intracranial  pressure,  the  pulse  was  54  and 
the  respiration  8,  and  oxygen  uils  bcin^,'  used  (as  a  last  resource).  I  advised 
a  right  subtemporal  decompression  in  the  hope  that  a  relief  of  the  increased 
intracranial  pressure  might  improve  the  condition  of  the  patient.  No  anes- 
thetic w^as  necessary^the  patient  being  unconscious;  upon  incising  the 
dura,  which  was  exeeediugly  tense,  the  cerebrospinal  fluid  spurted  to  a  height 
of  six  inches  ;  the  cortex  was  edematous  and  swollen,  and  upon  enlarging  the 
opening  upward,  a  fibrous  mass,  apparently  the  residue  of  an  old  cortical 
hemorrhage,  was  exposed  lying  upon  the  cortex  and  extending  upward 
beneath  the  margin  of  the  decompression  opening.  As  the  condition  of 
the  child  was  bad,  I  decided  to  remove  1he  mass  at  a  later  operation.  Owing 
to  the  mere  relief  of  the  intracranial  pressure,  the  child  beeame  conscious 
at  the  end  of  the  operation  and  an  uneventful  recovery  occurred — the  child 
leaving  the  hospital  upon  the  eleventh  day  post-operative.  The  striking 
feature  of  the  case,  however,  was  the  gradual  lesseuiug  of  the  spasticity 
and  the  contractures  of  the  face,  arm  and  leg,  and  this  improvement  con- 
tinued until  the  child  began  using  the  lesr  freely  ant!  the  left  hand  and  arm 
for  picking  up  articles  for  the  first  time  in  its  life;  there  was  also  a  definite 
mental  impro\'ement. 

The  thoui,dit  then  occurred:  Why  not  perform  a  cranial  decompressive 
operation  in  those  selected  cases  of  cerebral  spastic  paralysis  due  to  a  possible 
hemorrhage  upon  the  brain  and  showing  signs  of  an  increased  intracranial 
pressure?  The  eyes,  therefore,  of  spastic  children  were  examined  carefully 
with  an  ophthalmoscope  for  signs  of  an  increased  intracranial  pressure.  It 
was  ver3-  surprising  to  ascertain  that  of  the  patients  examined — a  large  num- 
ber did  show  mild  though  distinct  signs  of  an  increased  intracranitd  pressure 
— that  is,  a  dilatation  of  the  retinal  veins,  and  a  hazy  edematous  blurring  of 
the  nasal  margins  of  the  optic  disks  ;  many  of  them  showed  even  mild  signs  of 
old  secondary  optic  atrophy — rnther  whitish  disks  and  the  physiological 
cups  shallow  from  scar  tissue  formation.  T>oetor  Benjamin  Farrell  and  I 
then  began  to  select  for  operation  such  patients  having  these  definite  signs 
of  increased  intraerunial  pressure  from  the  various  orthopedic  clinics^ 
especially  the  extreme  cases  and  the  ones  who  had  recei\Td  the  treatment 
of  tenotomies,  tendon  lengthenings,  alcoholic  injeetious,  braces,  daily  mas- 
sage and  exercises — many  of  them  having  been  patients  during  a  period  of 
years  and  with  little  or  no  permanent  improvement. 
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During  the  pa^t  six  years  {until  January  1,  1019),  I  have  had  the  oppor- 
tunity to  examine  personally  1922  children  having  the  eondition  of  cerebral 
spafjtie  paralysis  of  the  diplegic,  heniiplegie,  and  rarely  of  the  monople^ie 
type ;  their  ages  varied  from  two  hours  to  twenty-five  years — ^the  avera^ 
heing  four  years.  In  addition  to  the  history  and  physieal  findings,  there  were 
routine  exam  in  at  ions  of  the  fundi  of  the  eyes  with  the  ophthalmoseope  in 
every  patient,  and  a  measurement  of  the  pressure  of  the  cerebrospinal  fluid 
at  him  bar  puncture.  This  latter  test  ia  the  most  aeeurate  method  now  known 
for  ascertaininfr  the  pressure  of  the  eerebrospinal  fluid  by  means  of  the 
spina!  mereurial  manometer;  the  normal  pressure  is  5  to  9  mm.  of  mereuri% 
whereas  in  the  patients  having  an  increased  intracranial  pressure  due  to  a 
former  intracranial  hemorrhage  the  eolumn  of  mereury  may  rise  to  20  miu. 
and  higher,  and  thus  the  definite  increase  of  the  intracranial  pressure  i^ 
determined.  The  ophthalmoscopic  examination  of  the  fundi  is  a  less  delicate 
test  of  increased  intracranial  pressure  j  naturally,  the  papilledema  an*l 
*' choked  disks''  of  intracranial  tumors  and  internal  hydrocephalus*  are 
not  to  be  f on  fid  in  these  cases  of  cerebral  spastie  paralysis  due  to  a  former 
hemorrhage,  as  the  intracranial  pressure  in  these  patients  is  not  sufficiently 
high  to  produce  these  extreme  results  of  high  pressure^  but  their  milder 
signs  are  exhibited  in  the  blurring  and  edematous  obscuration  of  the  optic 
disk  margins,  and  frequently  the  entire  nasal  halves  of  the  disks;  the  retinal 
veins  are  dilaterl,  frequently  tortuous,  and  their  walls  thickened  witli 
fibrous  tissue  formation/'  In  conditions  of  myopia,  a  similar  appearance  is 
also  frequently  found,  but  if  the  measurement  of  the  pressure  of  the  cerebro- 
spinal fluid  by  the  spinal  mercurial  manometer  confirms  the  ophthalmoscopic 
findings  of  an  inereased  intrarranial  pressure,  then  there  can  be  no  doubt 
of  its  presence. 

Of  the  inii2  children  examined,  having  the  condition  of  cerebral  spastie 
paralysis,  only  368  of  them  showed  the  definite  signs  of  an  increased  intra- 
eriunal  pressure,  and  tluTcfore  only  these  patients  (about  19  per  cent.)  were 
the  (ines  diagnosrd  as  being  due  1o  an  intracranial  hemorrhage,  while  the 
remidning  1554  patients,  or  81  per  cent,  of  the  total  number  of  the  patieots 
examined,  did  not  show  the  signs  of  an  inereased  intracranial  pressure  ami 
were  therefore  classitied  as  bcinjj  due  to  a  lack  of  development  of  cerebral 
and  pyramidal  tract  tissues,  a  fcuiner  meningo-eneephalitis,  or  to  an  intra- 
cranial hcnifUTbisL'e  wliich  was  not  of  sufflcieut  size  to  produce  the  signi?  of 
an  incrnascd  intracranial  pressure  in  the  fundi  of  the  eyes  or  in  the  measure* 
ment  of  the  cerebrospirud  fluid  rit  li:ml)ar  puncture;  T  believe  there  are 
many  crises  of  latent  iutraerauinl  hemorrhage  where  the  absorption  of  blood 
is  sufficient  to  cause  later  very  little  increase  of  the  intracranial  pressure, 
and  therefore  the  diagnostic  m*^thods  now  used  are  not  sufficiently  aec 
to  detect  the  existi'nce  af  a  former  hemorrhage.  Tt  must  also  be  rememi 
that  patients  having  had  a  meningo-f*nccphalitis  and  associated  wit 
sistent  convulsions  frequently  show  signs  of  an  increased  iutrai 
pressure  due  to  the  edematous  wet  eondition  of  the  brain — that  is,  a 

*  Amerivav  Jounttif  f^f  MeiHcol  Srienres,  April,  lOlT- 
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condition  of  external  hydrocephalus;  in  these  patients,  the  history  is  most 
helpful  in  differentiating  them  from  the  ones  due  to  hemorrhage. 

The  history  of  these  1922  patients  has  been  most  instructive:  Of  the 
918  children  whose  physical  and  mental  impairments  were  diagnosed  as  being 
the  result  of  lack  of  development  of  cortical  or  pyramidal  tract  nerve  tissues, 
only  73  were  not  premature  babies,  and  only  89  were  not  born  after  a  number 
of  pregnancies ;  that  is,  the  impairment  of  nerve  tissue  in  these  patients  was 
due  either  to  insuflRcient  time  for  its  proper  development  and  growth,  as  in 
the  premature  babies  of  the  seventh  and  eighth  month,  or  to  a  less  active 
growth  of  the  nerve-cells  themselves,  as  occurs  in  children  following  a  large 
number  of  pregnancies,  where  the  mothers  become  malnourished  and  physi- 
cally less  vigorous.  Naturally,  none  of  these  children  showed  signs  of  an 
increased  intracranial  pressure.  Syphilis  has  been  demonstrated  to  be  a 
possible  active  etiological  factor  in  only  31  children  (that  is,  1.6  per  cent.) 
of  the  entire  number  of  1922  patients  examined ;  a  Wassermann  test  both 
of  the  blood  and  cerebrospinal  fluid  has  been  made  in  each  child ;  in  doubtful 
cases,  a  cell  count  of  the  cerebrospinal  Huid  has  also  been  utilized  and  also 
the  blood  of  the  parents  examined ;  in  four  instances  the  cerebrospinal  fluid 
of  the  parents  was  examined,  but  with  negative  results. 

Of  the  608  cases  diagnosed  as  being  the  result  of  a  former  meningitis 
and  meningo-encephalitis,  the  history  of  an  acute  illness  associated  with  high 
fever  was  present  in  each  patient  except  77 ;  convulsions  had  occurred  in  all 
but  45  of  them.  In  most  of  them,  the  child  had  been  apparently  normal  until 
the  date  of  the  acute  illness,  whether  it  was  ten  days  after  birth  or  two  or 
three  years;  following  the  sickness,  it  was  notieed  that  one  side  of  the  body 
could  not  be  used  so  well  as  the  other,  and  then  »rradually  a  stiffness  of  the 
arm  and  leg  occurred ;  the  convulsions  persisted  in  327  of  these  patients,  and 
they  were  all  very  unstable  children  emotionally.  When  the  spastic  paralysis 
followed  an  acute  infectious  disease,  such  as  measles,  whoopinj,^  cou^h  and 
scarlet  fever,  these  cases  were  usually  of  the  hemiplegic  type,  and  undoubt- 
edly many  of  them  were  of  thrombotic  origin ;  convulsions  usually  occurred 
at  the  height  of  the  fever,  but  in  many  patients  they  did  not  continue  for 
more  than  several  days  to  two  or  three  weeks.  Those  cases  following  cerebro- 
spinal meningitis  were  usually  of  the  diplegie  and  paraplegic  types,  and  in 
several  of  them  there  Avere  mild  signs  of  an  inereased  intracranial  pressure, 
undoubtedly  due  to  a  wet,  edematous  condition  of  the  brain — a  mild  con- 
dition of  external  hydrocephalus  with  and  without  convulsions. 

Of  the  total  number  of  1022  ehihlren  examined,  only  368  of  them  were 
diagnosed  as  being  the  result  of  an  intracranial  hemorrhage  at  or  near 
the  time  of  birth ;  that  is,  19  per  cent,  of  the  patients  having  the  condition 
of  cerebral  spastic  paralysis  showed  definite  signs  of  an  increased  intra- 
cranial pressure,  and  these  are  the  patients,  and  only  the  ones,  that  can  be 
improved  by  lessening  this  inereased  intracranial  pressure  as  early  as  pos- 
sible after  the  hemorrhage  has  occurred. 

Let  me  emphasize  (for  fear  of  being  misnnd(»rstood),  first,  that  we  are 
not  operating  upon  the  mentally  deficient,  the  constitutionally  inferior  and 
idiots  in  the  hope  of  restoring  them  to  a  normal  mentality;  and  secondly, 
that  we  are  not  operating  upon  microcephalic  children  in  the  Vn<>V\^1  WssvV  *C^^s^ 
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brain  will  develop  and  become  iiormal  by  enlarging  tU^  cranial  capacity; 
and  thirdly,  that  we  are  not  operating  upon  cases  of  spastic  paralysis  due 
to  a  lack  of  development  and  malformation  of  the  cortex  of  the  brain  and 
the  pyramidal  tracts — cajies  forming  at  least  one-half  of  the  total  number 
of  patients  having  spastic  paralysi&^the  so-called  Little's  disease,  in  which 
a  cranial  operation  Avill  do  no  good  and  from  the  very  patholo^  of  the  condi- 
tion a  cranial  operation  can  be  of  no  benefit  to  the  patient.     On  the  other 
hand,  we  are  operating  upon  those  cases  of  cerebral  spastic  paralysis  «riviii|r 
a  history  of  difficult  labor  with  or  without  instruments,  and  upon  ophtbaU 
moscopic  examination  the  definite  sipis  of  an  increasetl  intracranial  pressare 
are  to  be  seen  in  the  fundus  of  the  eye,  and  confirmed  by  the  measurement 
of  the  pressure  of  the  cerebrospinal  fluid  by  means  of  the  spinal  mercurial 
luanoraeter^t.e.j  only  those  cases  of  cerebral  spastic  paralysis  which  show 
definite  signs  of  increased  intracranial  pressure,  whether  this  condition  is 
associated  with  impaired  mentality  (and  it  very  frequently  is  as  the  result  of 
prolonged  pressure  upon  the  cortex  of  the  brain),  or  whether  the  size  of 
the  head  is  unusually  largB  or  small;  if,  in  these  latter  patients,  there  is  an 
increased  intracranial  pressure,  then  that  pressure  should  t)e  relieTed  in  the 
hope  that  the  spasticity  will  be  lessened,  and  the  mentality  be  improved. 
Naturally,  the  most  satisfactory  and  desirable  patients  for  operation  are 
the  ones  with  no  impainuent  of  the  raent^dity,  but  these  patients  are  rare 
when  there  has  Ijeen  a  prolonged  increase  of  tlie  intracranial  pressure;  much 
more  commonly  do  we  find  a  more  normal  mentality  in  the  patients  haviB? 
lack  of  develnpment  and  malformation  of  the  pyramidal   tracts,   unless 
y^ry  extensive. 

Naturally,  the  earlier  the  diagnosis  is  made  after  birth  and  an  operation 
performed  to  relieve  the  intracranial  pressure,  just  so  much  better  is  the 
ultimate  prognosis;  in  the  newborn  infants  under  ten  days  of  age,  not  only 
will  repeated  lumbar  punctures  iind  spinal  drainage  and  if  not  successful, 
then  the  cranial  decompression  IcKsen  the  intracranial  pressure  directly,  but 
they  will  alTord  a  means  of  drainuirc  of  the  blood,  whereas  in  the  older 
children  the  enoiial  operation  is  performed  merely  to  offset  the  pressure 
erteets  of  the  fonner  hi^iuorrhafre ;  if  possible,  its  resulting  cystic  formation 
or  fibrous  mass  is  removed,  but  this  can  rarely  be  accomplished,  owing  to  the 
great  dangt^r  (*f  injury  to  the  untlerlying  cortical  I  nen^e-cells.  I  have  now 
performed  this  operation  of  cranial  dt^^ompreasiou  and  drainage  upon  358 
ehildren  up  to  January  1,  IfJlO,  with  a  mortality  of  36;  that  is,  about  10  per 
cent.  Their  ages  have  ranged  from  two  hours  to  twenty-five  years;  fourteen 
babies  were  operated  upon  the  first  day  after  birth  with  a  mortality  of  two 
(the  hemorrhage  lieing  subtentorial  and  of  large  amouut^ — producing  direct 
pressure  u[)on  medulla  ),  while  nine  of  the  remaining  twelve  children  are  at 
the  present  time  apparently  normal  in  everv*  way;  eight  babies 
operated  upon  the  second  day  after  birth  with  no  mortality,  and  five  c 
third  day,  also  with  no  mortality.  Naturally,  this  early  dia^osis  and 
tjon  is  the  ideal  time  for  the  l>est  results  to  be  obtained,  for  at  this  earl^ 
the  supracortieal  hlood  can  be  drained  away  antl  the  cortical  nerve-ci 
thus  spared  from  the  superimposed  pressure  of  the  hemorrhage.  The 
nosis  at  this  early  date  is  easily  confirmed  by  the  presence  of  blood 
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cerebroepinal  fluid  at  lumbar  puncture;  the  fundi  of  the  eyes  rarely  show 
signs  of  pressure  at  this  early  date,  unless  the  hemorrhage  is  ver>'  large. 

Some  points  in  the  history  of  these  358  operated  patients  have  been 
most  interesting  and  instructive ;  only  52  of  them  were  not  first  children ; 
only  17  were  not  full-term  babies ;  only  38  were  not  born  with  diflBculty — 
instruments  being  used,  and,  particularly,  high  forceps  in  a  large  percentage 
of  them ;  only  76  did  not  have  convulsive  twitchings  immediately  after  birth, 
and  in  only  49  children  was  the  spasticity  noticed  before  the  eighth  month 
after  birth.  Of  these  358  operated  patients,  184  were  hemiplegic,  41  para- 
plegic, and  111  diplegic ;  many  of  the  patients  who  were  operated  upon  during 
the  first  year  of  this  work  in  1913  were  the  extreme  types  of  the  condition — 
derelicts,  as  it  were,  and  so  badly  impaired,  both  mentally  and  physically, 
that  only  a  slight  improvement,  if  any,  could  be  expected  in  the  older 
cases;  the  average  age  of  the  first  65  operated  children  was  six  years,  and 
many  of  them  had  never  walked  nor  talked.  Naturally,  cases  of  this  age 
and  of  this  extreme  type  can,  at  best,  be  only  improved  ;  their  cortical  nerve- 
cells  have  become  so  impaired  from  the  overlying  hemorrhage  that  any 
marked  return  of  function  is  very  doubtful ;  and  yet,  even  in  some  of 
these  older  extreme  cases,  the  improvement  has  been  most  striking ;  seven 
children,  who  had  never  walked,  and  each  of  them  over  eight  years  of  age 
at  the  time  of  the  operation  in  1913,  are  now  walking. 

In  the  younger  children,  however,  the  results  have  been  most  gratifying, 
and  it  is  in  these  patients  under  three  years  of  ajxe  that  the  greati'st  amount 
of  improvement  can  be  obtained  by  an  early  operative  procedure.  Not  only 
has  there  been  a  lessening  of  the  spasticity  of  the  arms  and  legs  impaired 
in  these  patients  selected  for  operation,  but  tliere  has  been  a  definite  ameliora- 
tion of  the  mental  condition  of  the  patients  to  such  a  degree  that  in  many  of 
the  older  children  their  cooperation  in  the  carrying  out  of  the  after-treat- 
ment can  be  obtained ;  this  is  a  most  important  aid  in  the  physical  training 
of  the  child. 

A  written  permission  for  autopsy  is  obtained  from  the  nearest  relative 
of  each  patient  (private  or  ward)  before  operation;  in  this  manner,  if  the 
patient  should  die,  then  not  only  will  the  cause  of  death  be  ascertained,  but 
the  accuracy  of  the  diagnosis  and  other  valuable  data  for  the  treatment  of 
future  patients;  of  the  36  patients  wlio  died,  an  examination  of  the  brain 
was  made  in  each  case,  and  in  aJl  of  tliem,  with  the  exception  of  two  patients 
the  diagnosis  of  an  intracranial  hemorrhage  was  confirmed;  the  autopsy 
of  these  two  patients  was  most  instructive ;  the  first  one  did  not  have  an 
intracranial  hemorrhajj:e  but  a  very  "  wet/'  edt^matous  brain  under  hijjrh  pres- 
sure associated  with  an  enlarged  thymus,  wliereas  the  second  patient  revealed 
an  edematous  condition  of  the  brain  with  numerous  adhesions  and  a  whitish 
connective-tissue  formaticm  in  the  sulci  about  the  vessels — similar  to  the 
results  of  a  former  meningitis. 

Moving  pictures  have  been  taken  of  a  large  number  of  these  patients 
before  operation,  and  then  at  intervals  of  six  months  following  the  opera- 
tion;  in  this  manner,  the  lessened  spasticity  and  the  resultintr  improvement 
of  gait  can  be  accurately  demonstrated  and  recorded. 

The  Binet  mental  tests  have  been  used  both  belv^rc^  v\w(i  ^\.  x^^\\^'t  \w\jk^ 
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vaJs  foUowiij|r  the  operation;  the  mental  improvement  of  many  of  thesi* 
eliildren  has  l>eeu  most  impressive. 

METHOD  OF  OPERATIVE  PBOC^EDIHE 

In  those  cases  of  spastic  paralysis  of  the  hemiplegie,  paraplegic,  or 
diplegie  type  with  a  detinite  history  of  difficuH  labor,  with  or  without  the 
use  of  instruments,  and  in  whom,  upon  ophtliabiioscopic  oxanii nation,  definfU> 
siccus  of  increased  intracranial  pressure  are  shown  in  the  dilated  retinal 
vciuii  and  a  blurring  antl  haziness  of  the  optic  disks,  especially  of  their  iiasal 
haivt-s,  aud  the  cerebmspinnl  fluid  at  lumbiir  puncture  is  luider  hjtrh  pn^flir*^ 
as  measured  by  the  spiiud  mercurial  maiiDraeter,  then  a  large  right  8«bti*m- 
poral  deuompression  is  performed  to  relieve  the  intracranial  pressure.  If 
the  iiitraiu-auial  pressure  is  extremely  bijrh  and  remains  hi^h  after  the 

operation,  a  left  snbtemponil  decom- 
pression i»  perfonned  tlie  foUowiiij? 
week,  tlie  operative  n^eoverj*  re(iurr- 
intr  only  a  week  or  ten  days. 

The  operation  itself  is  a  typical 
subtemporal  deeompressiou  and  con- 
sists of  a  vertical  incision  over  the 
side  of  the  head,  two  and  one-half  to 
three  inches  in  len^^h,  extending^ 
from  the  parietal  crest  down  to  t 
point  overlying  the  zypomatic  arch 
aud  just  anterior  to  the  external 
auditiiry  meatus — that  is.  to  th#t 
lowest  level  of  the  middle  fo«B& 
(Fi^r.  195),  The  fibres  of  the  tem- 
poral nuiscle  are  separated  lon^tudi- 
nally,  and  then  a  small  opening?  in 
the  squamous  l>one  made  by  the 
Doyen  perforator  and  burr  ia  en- 
larged by  ron^^eurs  to  a  diameter  of  two  to  three  inches.  The  dura  is  n*>^ 
incised  in  a  stellntc  manner  and  left  open,  and  l\v  tliis  meajis  of  di^ainagt^  the 
inci'eased  intracranial  pressure  is  relieved  permanently.  The  duration  of  the 
operation  should  not  exeee<l  fifty  minutes;  usually  it  is  only  forty  minutei^ 
Absolute  hemostasis  is  essential — the  less  the  hiss  of  blood,  the  less  the  shock. 
The  loss  of  a  lar^re  amomit  of  eerebrospinal  fiuid  should  be  prevented  by 
elevatinpr  the  head  dur^iiur  the  operation,  and  if  the  post -operative  tempera- 
ture exceeds  KM  - ,  then  the  head  of  the  bed  should  be  lowered.  This  operation 
is  not  a  formidable  procedure  for  one  trained  in  nctirologfical  surgier\*;  the 
anesthetic  shunkl  be  administered  by  an  expert. 

The  usual  patbolofrical  finding's  are  definite  fibrous  or  cystic  formatiooa 
resulting?  from  a  supraeortieal  hemorrhage  occurring  at  birth.  These  patbo- 
logrical  lesions  are  treated  according  to  the  individual  findings — removed, 
punctured,  the  outer  wall  of  the  cyst  excised,  and  very  fref[ucntly  merely 
let  alone;  that  is,  more  danmgc  to  the  nuderlyinjr  cortieal  ncrve-eells  may 
result  by  endeavoring  to  remove  the  lesion,  and  therefore  it  is  wiaer  in  wjany 


Fio.  lari, — SaKittal  wsfiion  fjf  the  ekuH  of  a 
baby  of  three  iDuntha  of  ai^e  intJir-atinjt  the  re- 
lations of  the  vertiral  iDriaiiiit  (*f  a  hiht  subtem- 
poral decani  prewtiaa. 
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patients  not  to  attempt  it.  The  decompressive  operation  is  performed  merely 
to  offset  the  local  effects  of  the  pressure  of  this  hemorrhage  with  cystic  forma- 
tion and  the  partial  blockage  of  the  excretion  of  the  cerebrospinal  fluid  by 
lowering  the  general  intracranial  pressure  and  by  draining  the  excess  amount 
of  cerebrospinal  fluid,  and  consequently  lessening  the  spasticity  and  mental 
impairment.  In  47  patients,  the  hemorrhagic  cyst  was  cortical  and  sub- 
cortical and  naturally  in  these  patients,  the  nerv-e-cells  and  their  fibres  must 
have  been  primarily  damaged,  so  that  a  marked  improvement  cannot 
be  expected  in  them.  In  84  patients  at  operation,  the  supracortical  hemor- 
rhagic cyst  was  visible,  and  in  all  of  the  operated  patients  the  intradural 
pressure  w^as  abnormally  increased. 

The  dura  has  been  thickened,  whitish  and  fibrous  in  all  of  the  patients  at 
operation ;  in  not  one  of  these  patients  was  the  dura  transparent.  Even  in 
babies  under  one  year  of  age,  the  dura  was  frequently  of  a  thickness  ot 
one-sixteenth  of  an  inch  and  non-elastic ;  this  fact  undoubtedly  accounts 
for  the  lack  of  bulging  of  the  fontanelles  after  the  first  month  following 
birth  in  these  patients,  in  that  th?  supracortical  and  subdural  hemorrha<?e 
forms  a  layer  of  clot  over  the  inner  surface  of  the  dura — at  times  to  a  thick- 
ness of  i/i{  of  an  inch,  and  then  the  organization  of  this  blood-clot  causes  the 
fibrous  thickening  of  the  dura  itself  due  to  this  connective  *'scar''  tissue 
formation ;  not  only  does  the  dura  become  thickened,  whitish  and  non-trans- 
parent, but  of  the  greatest  importance  to  the  future  cerebral  development  of 
the  child  the  dura  also  becomes  non-elastic,  so  that  in  these  i)atienti^  there  is 
no  bulging  of  the  fontanelles  and  frequently  very  little  pulsation  is  palpable, 
and  the  closure  of  the  fontanelles  occurs  either  at  the  normal  time  or  fre- 
quently earlier  than  is  normal.  Ophthalmoscopic  examinations  and  the 
spinal  mercurial  manometer  will,  in  these  patients,  register  an  increase  of 
the  intracranial  pressure,  whereas  the  premature  closure  of  the  fontanelles 
and  cranial  sutures  due  to  conditions  of  lack  of  development  of  the  cerebral 
tissues  will  naturally  not  produce  any  of  the  signs  of  an  increased  intra- 
cranial pressure.  The  appearance  of  the  spasticity  being  delayed  usually 
until  the  seventh  or  eighth  month  after  birth  in  the  hemorrhage  cases  is 
most  probably  due  to  the  progressive  effects  of  this  non-elasticity  of  the 
dura  which  prevents  the  normal  development  of  these  children — both  physi- 
cally and  mentally,  whereas  immediately  after  birth  the  increavsed  intra- 
cranial pressure  is  compensated,  at  least  temporarily,  by  the  elasticity  of 
the  dura  making  possible  the  bulginp:  at  the  fontanelles  and  the  separation 
of  the  cranial  sutures. 

This  prolonged  increase  of  the  intracranial  pressure — months  and  even 
years  after  the  original  subdural  hemorrhage — is  rather  surprising,  and 
yet  the  reason  for  it  is  obvious.  In  the  mild  cases,  no  doubt  there  are  many 
latent  conditions  of  intracranial  hemorrhage  at  birth  where  the  blood 
escaping  into  the  cerebrospinal  fluid  supracortieally  is  not  of  sufficient 
amount  to  prevent  its  being  absorbed  within  a  few  days  or  weeks  at 
most;  that  is,  similar  to  many  adult  patients  having  brain  injuries, 
with  or  without  a  fracture  of  the  skull,  in  whom  a  moderate  amount  of  blood 
from  the  ruptured  iiitraeranial  vessels  can  be  absorbed  naturally,  so  that  no 
cranial  operation  of  decompression  and  dralua^o  \";^  \\^v;vs^*i\Tx  ^eocv^  "^w  >xcs.- 
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eventful  recovery  oeeursj  it  should  also  be  remembered  in  this  eonnection 
that  in  some  of  those  so-ealkd  latent  cmcs  of  intracranial  hemorrhage 
where  apparently  an  excellent  recovery  has  been  obtained,  yet  later  in  life 
convulsive  seizure^s  may  occur,  and  at  operation  or  autopsy  there  are  found 
numerous  supracortical  adhesions  usually  associated  with  an  edematous 
eortex — ^an  evidence  and  result  of  the  former  siipraeortieal  hemorrhage. 
In  the  more  severe  eases,  however,  of  a  supraeortieal  hemorrhage  at  birth, 
it  is  of  such  large  amount  that  it  cannot  be  absorbed  normaUy;  then  later 
do  we  fuid  not  only  the  definite  evidence  of  its  presence  in  the  fibrous  or 
cystic  formations,  in  and  usually  upon  the  cerebral  cortex,  but  also  the 
w^alls  of  the  cortical  vessels  and  particularly  of  the  cortical  veins  and 
sinuses  are  very  much  thickened  and  fibrosed  (just  as  the  dura  itself  i& 
thickened  in  the  patients  having^  had  an  earlier  supracortical  hemorrhage); 
this  thickening  of  the  vessel  walls  and  the  overlying  dura  is  the  result  of 
the  organizati(m  of  the  layer  of  the  supraeortieal  blood,  s*>  that  the  excretion 
of  the  cerebrospinal  fluid  through  the  stomata  of  exit  in  the  walls  of  the  cor- 
tical veins,  sinuses,  etc.,  is  thus  blocked,  and  therefore*  a  wet,  edematous 
eoiuiition  of  the  cortex  results — a  mild  cmidition  of  external  hydrocephaliLs* 
Just  as  the  condition  of  hydrocephalus  is  due  in  the  majority  of  patients  to  a 
former  meningitis,  and  if  the  aqueduct  of  Sylvius  or  the  foramina  of 
Majentlie  or  Luselika  are  blocked  by  the  meningeal  exudate  or  adhesions,  then 
the  condition  of  hyth'ocephalus  interna  develops,  but  if  t!u*  ventricles  are 
not  thus  bbjeked  yet  the  condition  of  hydrocephalus  externa  may  develop  ou 
account  of  the  meningitis  lieing  usually  a  diffuse  process,  so  that  it  is  ver\" 
probable  that  the  normal  stomata  of  exit  for  the  excretion  of  the  cerebro- 
spinal fluid  through  the  coitieal  veins  and  sinuses  will  have  liecome  blocked 
by  the  meningeal  exudate;  in  this  same  manner,  a  mild  external  hydro* 
cephalus  is  not  only  i>ossil)le  Init  very  liable  to  restdt  in  these  conditions  of 
supracortical  liemnrrhage  of  the  diffuse  type  occurring  at  or  near  the  time 
fif  birth  (Fitr.  IfJG).  Therefore,  the  resulting  increase  of  the  intracranial 
]>ressiire  in  many  of  these  jiatieuts  having  the  condition  of  cerebral  sp*istie 
paralysis  is  not  only  due  to  tbe  direct  increase  of  the  intracranial  contents 
by  the  escape  uf  1)1  uud  Uf»on  tbe  eoi^ex  and  into  the  subdural  space  with  tbe 
later  tibro^is  and  cystic  formations,  but  also  due  in  very  many  of  the  patients 
to  a  blockiige  of  tbe  Udnrud  cxereti<jn  of  tbe  cerebrospinal  fluid  through  iU 
channels  of  excretinu^ — tlie  cortical  veins  and  sinuses. 

The  after-tn^nt.UR^nt  consists  of  the  routine  orthopedic  treatment  which 
the  patients,  with  tbe  exf-eption  of  the  newborn  babies,  had  all  had  before 
operation  ;  the  correction  of  the  deformities  by  tendon  lengthenings  or  merely 
stretching  of  the  <H)utraeted  muscles,  the  maintenance  of  corrected  positions 
through  the  employment  of  specially  adapted  braces^  and  skilled  massage, 
particular  attention  being  given  to  the  weakened  and  overstretchec 
groups;  the  usual  systematic  course  in  muscle  training  has  been  earr 
before  the  operation.    IMeutal  training  in  special  schools  is  most  ii 
Naturally,  we  do  not  believe  that  all  patients  having  the  conditi 
bral  spastic  paralysis  due  to  an  intracranial  hemorrhage 
cranial  decompression ;  in  some  mild  ctises  tendon  i'  i 
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siiffleient,  and  ihh  is  especially  true  in  the  abseneo  of  mental  impairment. 
But  tbuNe  selected  eases  of  spastic  paralysis,  piirtieiilarly  of  the  hemiplegic 
and  paraplegic  types,  whieh  show  the  definite  signs  of  increased  intraeraiiial 
pressure  are  the  ones  that  can  be  very  mueh  improved  by  such  a  procedure* 
In  L'onelusjou,  I  wish  to  repeat  that  this  is  merely  a  report  of  the  work 
being  carried  on  to  improve  the  condition  of  selected  cases  only  of  cerebral 
spastic  paralysis  in  babies  and  children.  Naturally,  the  earlier  after  birth 
the  diatrnosis  of  intracranial  hemorrhai^e  is  made^  so  that  the  blood  can  be 
drained  oif  in  tin  id  form  by  n  simple  operative  procedure — either  by  re[>i'nted 
Inmbar  punettiivs  of  spinal  drainage  or  by  a  modified  cranial  deeompression 
and  draiuapre — the  better  and  more  nonnal  the  child  to  l>e  obtained ;  the 
object  of  this  work  is  to  emphasize  the  necessity  of  earlier  diagrnosis  and 


Fm,  196, — No,  966.  Ellen.  8  months  of  a«re.  An  advanr^d  condition  of  externa!  hydrocepbaliw  r<Mniltiri|t 
from  an  Piteiuive  auprmcortifal  h^morrhaKP  at  thp  time  of  inalrumfiital  birth;  aevprnl  cjinvubive  »4^kEuritA 
oceurr£*d  within  the  first  thrfedayw  followlnif  birth  hut  in'tt  ni^O'eiat^l  mt^i  an.  ini'rciwt^l  teiiipfiralure;  a  lurii- 
bar  p  11  net  tire  at  thift  tiine  romoveii  bhuwly  rpr«'brti«|jinaJ  fluid  but  not  under  hijch  presujure  tundnubtcdly  dua 
to  the  rompeiiBatciry  enlarifement  oi  the  head  which  was  tif  normal  aia©  at  births.  The  head  j^radtiiilly  en- 
larKed  aft*«r  one  month  of  »j«:e.  nun«t  prid>ably  due  to  an  incrensinn  blockade  yf  ihe  excretion  of  the  cerebrn- 
ftpinal  fliiid  into  the  RupracTfrtical  veina  and  sintitieA  jih  the  rca^ulr.  of  the  eonneelive  tissue  formation  ami 
organiiationof  the  layt-r  of  Bupraeortieal  henkorrhaKe  A  riiiht  Htibtemporal  derompresnion  with  drainage 
by  means  of  several  linen  tttrarida  at  seven  months  of  utie  has  obtained  a  marked  impro^'ement ;  the  ventricle* 
were  not  dilated. 

earlier  operations  in  these  selected  patients;  also  the  necessity  of  possibly 
more  eareful  obstetrics,  partieulnrly  in  the  use  of  hifzb  forceps  when  a 
Ciesarean  section  may  be  prefen-ed.  ^lost  of  the  older,  children  have  really 
been  dereliets  at  the  time  of  npcnition.  and  yet,  if  tin  improvement  can  be 
obtained  in  these  oldiT  children,  surrly  a  much  <rreater  improvement  is 
possible  in  the  yonn*rf*r  children.  The  operation  is  by  no  means  a  cure — 
except  possilily  in  the  nuwboni  infants — and  the  improvement  in  ourselectefl 
patients  may  be  only  a  temporary  one,  a.s  suiltieicnt  time  has  not  yet  elapsed 
to  permit  a  definitt^  opinii^n.  But  from  the  patholoiry  of  tli«'se  selected  eases 
operated  upon  and  the  general  continunus  iinprnvement  whieh  has*  rf^snlted 
and  is  still  proprrensink^  T  frel  justified  in  inakinET  a  repoi't  of  the  work  in 
the  hope  that  it  may  be  an  aid  tn  the  |nvventive  tn^atmeut  <>f  this  veiy 
Vd  condition, 

176.^ — Chronic   severe   brain   injury  at  birth,  *Asstwvi\\^v\  ^V<>cv  ^ 
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depressed  fracture  of  the  vault,  a  right  spastic  hemipleEria  and  with  convid- 
Bive  seizures;  a  definite  inen^ase  of  the  ijitracraniai  pressure.  A  moditied 
left  mibtemporal  deeompn^ssion.    Exeelleot  recovery*. 

No.  64. — Francis.    Twenty -six  months.    White.    U.  S. 

Admitted  April  13,  lf»14 — 2^}  months  after  Inrth  and  injurj-.  Polyclinic 
Hospital.    Referred  by  Doctor  John  A.  "Wyeth. 

Operatitin  Aprit  lt>,  11*14,  Left  subtemporal  decompression  and  removal 
of  depresHed  area  of  bone. 

Discharged  April  26,  1914 — 10  days  after  ojieration. 


Tin,  197  —  Dcprcftsiod  fracturp  of  the  trft  pancto-»qi]«moua  mnca  folluwins  vi  in«trumentmj  ddiirviris 
A  rtuld  tWM  yriiM  o(  tiftf;  tin  mvrcnMHi   iittrurraDial   pressure  aasorijited  wit!)  a  riRht  »paatic  b<mipiap> 


mid  tH>ni  litsii,  I?  nci«iiri»s      rufrllciit  rerovery  fol^iwing  fi  left  euibtenipon&J  diceozupreaukon, 

FiiHiiijf  hisfortf  nejratJve;  four  ohler  t-liildren  all  living  and  well. 

I\rsatift!  llisfftrtf, —  Fiftli  eliihl.  nine  months  pregminey,  diffienlt  labor 
reqniriHir  instniments;  wei^^lit  H  lbs.  Immediately  after  delivery,  a  larg** 
depression  of  I  he  left  lower  parietal  area  was  observed^the  diameter  beinif 
2  inches  and  its  depth  aliont  t  ^  inch.  No  attempt  wa.^  made  to  elevate  the 
bony  t!epn^si<tn,  as  it  was  thought  that  it  wonki  disappear  itself — like 
many  '*  pinjz-ponfr'*  depressions  of  the  vault  of  newborn  children.  Eighteen 
hours  nfter  birth,  a  con\idsive  Iwitchiot;  of  risrht  side  of  face  and  of  ri^ht  anu 
oeeurred  and  emitinncd  every  half  hour  for  2  «>r  *1  minutes:  2S  hours  after 
birth »  a  treueral  t  ouvulsive  seizure  with  loss  of  eonseiousness  followed  one  of 
these  localized  eouvnlsive  twitchings  of  the  rijiht  face  and  of  the  rig'bt  arm; 
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duriDg  the  following  week,  five  general  eonvulsive  seizures  occurred  and  then 
gradually  the  eonvuisive  twitehings  of  tlie  ri^ht  side  of  face  and  the  right 
arm  subsided  and  tlid  not  reappear  until  a  general  convulsive  seizure  oc- 
curred during  the  tenth  month  after  birth  and  the  last  one  during  the 
eighteenth  month  after  birth — that  is,  8  months  ago.  During  this  entire 
period,  the  depressed  area  of  the  left  parieto-f>muamous  bone  remained  the 
same.  At  six  months  after  birth,  it  was  observed  that  there  was  a  definite 
weakness  of  the  right  arm  and  of  the  riglit  face ;  the  child  did  not  hold  its 
head  up  until  11  months  after  birth,  did  not  sit  up  until  16  mouths  after 
birth  and  it  only  began  to  walk  4  months  agcj— that  is,  at  22  months  of 
age.    During  this  period  there  was  a  definite  spaiitic  paralysis  of  the  entire 


Fio.  1B8. — f5ii(j|*  i,riflw  of  thfi  eamp  pfltienf,  haTpino;  a  dpprpsniHl  frarttirpof  th?  Ii^ft  vault  ami  &  aiiiihra^ 
eortinl  hcnxorrhaite  at  the  time  ut  birth,  A  left  *iihtc*miuiral  dp^omfircssion  affnrdfcl  alntast  immediate 
imprijVfmcnt. 

rig:ht  side  of  the  body  -parrioiilar-ly  iif  thv  rijjiht  nrni  an<l  of  thr  ri^^ht  lej^^ 
whieh  were  held  in  tlie  typirally  tlexpil  and  si  if!'  pr>stures%  The  ciiiiil  was 
considered  nnrmai  mentally  iu  its  speech  and  behavior.  The  treatment  of 
the  child  had  consist ed  of  daily  massafre  during  the  past  six  months. 

Examination  upon  adniissi(ui  (26  mouths  after  t-ranial  injury). — Tem- 
perature, f)8.G  ;  ]>uls*\  HS;  respirutitin,  26;  blood-pressun%  106.  A  well- 
nourished  chiltJ.  A  definite  retardation  nientrilly  is  elicited  by  the  special 
tests;  react  rather  slufr^nshly.  In  the  left  parieto-si put n ions  area  Q%er- 
lyinjr  the  left  pni*ietal  crest  is  a  definite  depressed  area  of  almost  3  inches  in 
width  and  at  least  (medial f  inch  in  depth  :  no  teiidenie^s  or  pulsation  upon 
palpation  (P'igs.  197  aiu]  198L  Typical  rir?ht  spastic  hemiplegia  involviiij]: 
the  right  arm,  the  right  le^  and  the  coHical  type  of  paralysis  of  the  right 
side  of  the  face;  no  sensory  impairment,  however,  could  be  elicited.  When 
walking,  child  dra^^s  right  leg  and  walks  upun  the  toes.  A  definite  spinal 
eurvatnre — -a  right  dorso-lnmbar  compensatory  scoliosis.     Hearw^,  ^^T^^Kt- 
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ttitly  fjegative-  Pupils  e^iual  and  react  to  light  normally.  No  strabismns 
0r  nybtagmuft  ascertained.  Reflexes:  patellar  exaggerated,  right  mi^rv 
than  left;  right  exhaiistibte  ankle  clonus  and  right  Babinski;  abdominal  re- 
flexen — ri^'ht  Icks  active  than  left.    Fiindi :  n-*tinal  veins  dilated  ;  nasal  mar- 

Ifififl  of  \y4dh  optie  rliiiktj  blurred  by  edema;  the  optic  disiks  themselves  are 
pcjMKibly  paler  than  normah  Lumbar  puueture— clear  cerebrospinal  fluid 
under  irjerf^axed  pressure  (approximately  16  mm,)  ;  Wassermaim  test  was  re- 
ported ne^rative  later.  X-ray  (Doctor  A,  J.  Quimby)— *'a  depression  of  the 
vaull  of  tfje  Irft  parinto-sfpiamoirs  area^ — 21^^  inches  in  diameter  and  almost 
2  eiiL  in  depth;  no  linear  fracture  observed/' 

Trfahnent. — As  the  increased  intracranial  pressure  appeared  hiirher  than 
due  merely  to  tJie  depressed  bone,  a  removal  (*f  tlie  depressed  area  of  bone 
wan  advised  by  means  of  a  lii*^h  left  subtemporal  decompression, 

(IptnttioH  (April  Ifi,  1!)14 — 2b  months  after  injury), — A  left  subtem^ 
porn  I  (kn'ompression  ami  removal  of  the  dejiresseil  area  of  the  vault:  the 
UHual  vertical  incision  extended  one  inch  higher  to  the  upper  edis^  of  the  bony 
de|)n^ssion ;  Doyen  perforator  and  burr  used  to  make  a  small  open- 
ing at  the  vd^v  of  tiie  bony  depression,  and  the  depressed  bone  removetj 
and  also  the  usuid  area  (d*  tht^  s(iuamous  bone  ronjjeured  away;  the 
nuderlyiu^'  dura  was  thickened,  especially  beneath  the  depressed 
bonr,  ami  it  hulj^ed  outward  under  hiofh  tension  upon  removing  the  bone. 
lf(>ou  openiiij>  the  dura,  which  was  ver>^  much  thickened,  the  eere- 
bros[Hnal  fluid  spurted  to  the  heij^rht  of  2  inches  and,  upon  en- 
Inririim  I  he  diiral  opeuill^^  the  underlying"  ''wet*'  edematous  cortex 
tended  to  i>rotrudc  but  did  not  rupture,  owing  to  the  rapid  escape  of  much 
<'i"rriM-osi>inal  fluid.  No  subdural  hemorrhagic  cyst  observed,  but  along  the 
cortienl  vessels  in  tlie  sulci  was  a  hazy  whitish  thiekening:^undonbtedIy  dii»* 
to  a  former  supraeortical  beniorrhafre.  The  cerebral  cortex  beneath  the 
depressed  area  (d'  the  vtuilt  was  in  no  way  more  damaged  than  the  adjai*eiit 
areas  as  deseribiMl  above.  No  sisms  of  cortical  laeeration  or  eortieal  henior- 
rha^t^  observed.  Normal  lud^jition  at  end  of  operation.  Usual  closure  with 
2  draiiis  of  rubbi^r  tissue  inserted.    Duration*  40  minutes. 

Post  opf  rati ve  .Yr>/i  v*— Cneventful  eonvaleseenee  in  that  operativie  incisioii 
heahnl  per  print  a  tn :  it  was  observed  on  the  fourth  day  after  operation  tint 
the  ri^ht  arm  and  ri«rht  leir  were  definitely  less  stiff  and  less  spastie  tkm 
before  the  tiperatiiui  and  the  ehihl  could  move  them  much  morp  freely  and 
less  awkwanlly:  tin's  improvement  rapidly  continued, 

K  .rami  Hilt  ion  at  diseharire  (10  days  after  operation  V — Temper«tiin», 
9S  6*" :  puUe.  S4  :  respiration.  24 :  blood-pressure,  108.  No  complaints  ^^ept 
for  sortMU^is  at  site  of  opi^ration  Decompression  area  bnl^jes  slightly 
the  tlush  of  si'alp:  normal  pnlsjition.  Child  walks  with  m  much 
than  bt^fim^  the  o|>enit5on.  the  heel  touches  the  floor  mnd  the  le^  is  i 
tlnitfv^l :  tht*  tiexor  t*ontraetion  of  the  ri^ht  arm  is  not  so  nuirk«d;  1 
to  use  the  hand  much  mon"  frc**lv  than  formerly.  Pupils  tqaal : 
lipht  nortually  Rot^ext^:  patellar.  Hirht  more  actire  ikMn  left:  t] 
h^iu^tible  ankle  cUhuk^  and  rieht  HabinsJri  still  persist :  ahdmninal  pf 
rijrht  lf<^  aetivt^  than  left  Pnndi :  retinal  veins  enlarged ; 
gif»  of  both  optic  dtsks  diishtly  Nwrr^  by  edema. 
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Treatment, — The  usual  hygienic  measures  advised,  iueluding  a  thor- 
ough daily  massage  of  the  right  side  of  body, 

ExaminutkfH  (May  6,  Il>14 — 21  days  after  operation). — ^No  complaints. 
Operative  area  is  flush  with  the  surrounding  sealpj  pulsates  normally. 
Cltild  tan  now  walk  with  no  limp  at  all^  although  rather  awkwardly-  right 
arm  and  right  hand  are  now  held  do\vn  at  the  side  in  a  niueh  mon^  normal 
position:  child  is  using  the  hand  much  more  naturally.  Reflexes:  patellar, 
right  more  active  than  left ;  uu  ankle  clonus  aud  no  Babinski  can  be  elicited ; 
abdominal  n^llexes,  right  still  slightly  depresst*d.  Fundi:  retinal  veins 
slightly  enlarged ;  nasal  margins  are  now  clear  and  distinct, 

Exaniituiiion  (June  !),  1914 — ^54  days  after  operation ) .—No  complaints. 
Decompression  area  possibly  slightly  depressed  beneath  flush  of  scalp;  nor- 
mal pulsation.  Comi)lete  recovery  of  the  use  of  right  arm  and  right  legj  no 
noticeable  stiffness  arul  spasticity  of  the  right  arm  and  rig:ht  leg;  child  walks 
with  no  limp  and  can  nin  in  a  normal  manner;  he  is  now  usinj:r  the  right 
hand  alni«)st  as  freely  as  tlie  left,  althnugh  the  child  was  formerly  considered 
as  being  left-handed.  Piirents  have  nntierd  a  definite  mental  and  emotional 
change  in  that  the  child  is  brighter  and  is  less  irritable.  Reflexes:  patellar, 
right  more  active  than  left ;  no  ankle  clonus  nor  Babinski ;  abdominal  re- 
fl  ex  es — r  i  gli  t^  si  i  gli  1 1  y  d  e  p  r  f\ssed .  F  u  u  f  1  i :  re  t  i  n  a  1  ve  i  n  .s  p  ossi  hi  y  I  a  r  ger  than 
nonnal ;  all  details  of  both  optic  disks  clear  and  distinct;  lioth  optic  disks 
slightly  paler  than  noriaal. 

During  the  fast  5  years,  this  child  has  lieen  repeatedly  examined  and 
the  result  has  been  a  most  gratifying  and  satisfactory-  one;  no  convulsive 
seizures  have  occurred,  and  the  physical,  mental  and  emotional  condition  of 
the  child  ma3'  be  considered  that  of  n  normal  cbikL  (Fig.  199  pictures  child 
at  live  years  of  age  and  3  years  after  oj^eration.)  At  the  last  examination,  on 
April  6,  1919 — ^60  months  after  operation,  the  operative  area  was  depressed 
and  very  much  narrowed,  due  to  new  bone  formation  about  the  periphery 
so  that  it  was  difficult  to  perceive  any  pnlsation.  The  reflexes  w-cre  active 
but  equal  and  otherwise  negative,  and  the  fundi  were  negative  except  for  a 
slight  pallor  of  tlie  temporal  margins  of  both  optic  disks.  The  mental  and 
emotional  reactions  were  normal. 

Remarks. — The  condition  of  this  child  wa.s  one  of  typical  spastic  hemi- 
plegia so  frequently  observed  fallowing  an  intracranial  hemorrhage  at  the 
time  of  birth  and  without  the  complication  of  a  depressed  fracture  of  the 
overlying  vault ;  it  was,  however,  this  bony  depression  which  made  the  diag- 
nosis such  a  simple  one  elininally  and  there  could  be  no  doubt  that  the 
depressed  area  of  bone  overlying  the  left  eerebral  motor  cortex  was  the 
cause  for  the  motor  impainnent  nf  the  right  side  of  the  hotly;  in  the  vast 
majority  of  the  paticTits,  however,  having;  a  spastic  paralysis  and  due  to  a 
snpraeortieal  hemorrhage  at  the  time  of  birth,  there  is  no  overlying  de- 
pressed fracture  of  the  vault,  but  that  does  not  mean  that  there  cannot  be 
a  definite  eerebral  eomprcssion  due  to  a  supracortical  hemorrhage  and 
without  the  complication  of  a  depressed  fracture  of  the  vault;  these  are  the 
patients  having  no  depressed  fracture  of  the  vault  which  have  been  so 
overlooked  in  the  past,  and  yet  the  diagnostic  sign 5;  of  the  condition  are  now 
so  easily  obtained  by  means  of  the  ophthalmoscopic  exanvlw^lw^v  ^1  Vwa.  \xsa$£v 
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and  the  registration  of  the  pressure  of  the  cerebrospinal  fluid  by  means  of  the 
spinal  mercurial  manometer  and  thus  the  patients  having  an  increased  intra- 
cranial pressure  can  easily  be  diflferentiated  from  those  other  patients  having 
no  increased  intracranial  pressure  and  naturally  not  to  be  benefited  by  any 
operative  procedure  upon  the  skull.  The  depressed  fracture  of  the  vault  of 
this  patient  merely  facilitated  the  diagnosis  from  a  superficial  standpoint, 
and  yet  in  this  patient  there  were  the  definite  signs  of  an  increased  intra- 
cranial pressure  and  of  such  a  height  that  it  was  considered  advisable  to 
open  the  dura  and  to  let  it  remain  open  rather  than  the  mere  elevation  or 
removal  of  the  bony  depression. 

The  operative  findings  of  organization  of  the  former  supracortical 
hemorrhage  in  the  sulci  about  the  cortical  vessels  confirmed  the  opinion  of  a 
former  subdural  hemorrhage,  and  it  is  this  partial  blockage  of  the  stomata 
of  exit  of  the  cerebrospinal  fluid  into  the  cortical  veins  that  produces  the 
**wet''  edematous  condition  of  the  cortex  and  pennits  the  persistence  of  an 
increased  intracranial  pressure  in  the  form  of  a  mild  external  hydrocephalus, 
which  is  the  secondary  pathology  in  many  of  these  patients. 

The  almost  immediate  and  excellent  improvement  obtained  in  this 
patient  is  not  an  unusual  one ;  the  ultimate  result — ten,  fifteen  and  twenty 
years  from  now,  however — ^may  not  be  that  of  an  entirely  normal  individual 
— especially  in  his  emotional  reactions ;  and  then  a<rain,  the  ^reat  danirer  of 
epileptiform  seizures  occurring  later  in  life  and  due  to  the  irritative  presence 
of  the  residue  of  the  former  supracortical  heniorrhage  in  the  sulci  and  about 
the  cortical  vessels ;  the  operative  drainage  of  this  mild  condition  of  external 
hydrocephalus  undoubtedly  lessens  the  irritative  efl^ect  of  the  condition,  and 
it  is  hoped  entirely  so ;  a  longer  period  of  time,  however,  must  elapse  before 
it  is  possible  to  state  a  final  opinion. 

As  in  the  other  patients  having  an  intracranial  hemorrhage  at  the  time 
of  birth  and  usually  following  a  difficult  labor  with  and  without  the  use  of 
instruments,  the  ideal  time  for  the  drainage  of  the  supracortical  blood  and 
the  relief  of  the  increased  intracranial  pressure  is  as  soon  as  possible  after 
the  birth — ^upon  the  first  day,  second  day,  third  day  and  as  early  as  pos- 
sible, when  the  blood  itself  can  be  drained  in  fluid  form,  and  just  as  in  this 
patient  an  earlier  operation  would  have  afforded  not  only  a  greater  chance 
of  immediate  relief  and  of  ultimate  complete  recover\%  but  it  would  have 
avoided  the  temporary  paralysis  and  the  mental  and  emotional  retardation 
which  had  occurred  during  the  time  preceding  the  operation.  The  operative 
indication  in  this  particular  patient  was  so  self-evident  from  even  a  manual 
examination  of  the  skull  that  it  may  be  considered  one  of  the  neg- 
lected patients. 

Case  177. — Chronic  severe  brain  injury  at  birth  associated  with  a  supra- 
cortical hemorrhage,  a  ritrht  hemiplegia  and  an  occasional  Jaeksonian  convul- 
sion of  the  ri.^ht  arm  and  rii.'-ht  leir ;  an  increased  inti^aeranial  i)ressure.  Left 
subtemporal  decompression  and  drainanre.     .Marked  improvement. 

No.  329. — Frances.     Two  years.     White.     T^.  S. 

Admitted  September  1;"),  1915—24  months  after  birth  and  injury-.  Poly- 
clinic Hospital.     Referred  by  Doctor  M.  Allen  Starr. 
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Operation  September  22,  1915 — 7  days  after  admission.    Left  subtem- 
poral decompression  and  drainage. 

Discharged  October  2,  1915 — 10  days  after  operation. 

Family  history  negative.    Parents  and  their  relatives  all  right-handed. 

Persmuil  History, — First  child,  full  term,  apparently  normal  labor  and 
no  instruments  required;  weight,  seven  and  a  half  pounds  at  birth;  rather 
difficult  to  resuscitate,  but  not  more  so  than  in  many  babies;  no  convulsive 
seizures  or  twitchings.  The  child  was  considered  a  normal  one  until  8  months 
of  age,  when  it  was  observed  for  the  first  time  that  the  right  arm  and  rijrht 
leg  were  slightly  more  stiff  than  the  left  arm  and  left  leg;  also  the  child  was 
not  holding  its  head  up  as  early  as  it  should;  it  was  at  this  time,  that 
momentar>^  twitchings  of  the  right  arm  were  first  observed — not  more  than 
two  or  three  a  week  and  lasting  for  only  several  seconds ;  no  loss  of  conscious- 
ness, although  mother  states  that  sometimes  child  ** seemed  to  stare,"  whilfi 
the  twitching  of  the  fingers  of  right  hand  continued.    The  general  condition, 
however,  gradually  improved  so  that  the  child  was  able  to  sit  up  at  fourteen 
months  of  age  and  began  walking  at  nineteen  months  of  age   (5  months 
ago).    Speech  has  been  retarded,  so  that  at  present  the  child  is  only  able  to 
say  ''mamma''  and  '*no.''    Patient  has  had  daily  massage  and  exercises 
for  several  months.    During  the  past  6  months,  a  slight  convulsive  twitching 
of  the  right  arm  and  frequently  of  the  right  leg  occurred  for  a  period  of 
5  to  6  seconds,  and  it  has  been  observed  that  while  the  twitching  continued 
the  child  would  have  a  very  ** vacant"  expression,  but  no  complete  loss  of 
consciousness.     Persistent  constipation  requiring  medicines  and  enemata 
No  history  of  injury  to  the  head;  always  well  and  strong. 

Esamination  upon  admission  (24  months  after  birth  and  injury). — 
Temperature,  98.6°;  pulse,  80;  respiration,  26.  Well-developed  and  nour- 
ished. Definite  spastic  paralysis  of  the  right  arm  and  of  the  right  leg,  also 
right  facial  weakness  of  the  cortical  type;  no  impairment  of  sensation  can 
be  elicited.  Child  holds  right  arm  in  the  slightly  flexed  and  pronated 
manner  ty])ical  of  spastic  paralysis ;  right  leg  is  slightly  flexed  at  the  knee 
and  the  child  walks  chiefly  upon  the  toes  of  the  right  foot — a  mild  talipes 
equinus.  ^Mental  condition  rather  retarded — the  Simon-Binet  test  register- 
ing her  age  as  less  than  two  years.  Is  able  to  say  **mamma,"  **no"  **Fran" 
and  ''I/'  but  with  indistinctness.  No  marked  impairment  of  swallowing. 
Pupils  equal  and  react  to  light  normally.  Reflexes:  patellar  exaggerated. 
right  more  than  left ;  no  ankle  clonus  but  right  Babinski:  abdominal  reflexes 
— right  depressed;  reflexes  of  right  arm  increased.  Fundi — retinal  veins 
slightly  enlarged  ;  nasal  margins  of  both  optic  disks  blurred  by  edema.  Lum- 
bar puncture — clear  cerebrospinal  fluid  under  increased  pressure  (approxi- 
mately 14  mm.) ;  Wassermann  test  negative  and  cell  count  was  5  cells  per 
e.mm.    X-ray  (Doctor  A.  J.  Quimby) — ''no  abnormalities  observed.'' 

Treatment. — The  presence  of  an  increased  intracranial  pressure  asso- 
ciated with  a  right  spastic  hemiplegia  and  with  the  history  of  convulsi\'e 
twitchings  of  the  right  arm  and  at  times  of  the  right  leg,  indicated  the 
advisability  of  a  left  subtemporal  decompres.sion  in  the  belief  tliat  a  lowering 
of  the  «?eneral  intracranial  pressure  would  permit  a  definite  lessening  of  the 
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spasticity  and  an  improvement  of  the  mentality  and  also  afford  the  patient 
a  chance  of  avoiding  the  great  danger  of  future  epilepsy. 

Operation  (24  months  after  birth  and  injury ).^Left  subtemporal  de- 
compression and  drainage:  usual  vertical  incision,  bone  removed,  and  no 
complications;  the  bone  was  unusually  thin,  almost  like  tissue  paper,  and 
most  probably  due  to  the  prolonged  increase  of  the  intracranial  pressure. 
Dura  whitish,  thickened  and  under  tension ;  upon  incising  it,  clear  cerebro- 
spinal fluid  spurted  to  a  height  of  2  cm.  and  upon  enlarging  the  dural  open- 
ing a  very  edematous  tense  cortex  protruded  but  did  not  rupture.  Along 
the  vessels  in  the  sulci  was  a  whitish,  cloudy,  connective-tiasue  formation — 
the  organization  of  a  former  subarachnoid  and  supracortical  layer  of  hemor- 
rhage. The  convolutions  themselves  appeared  normal,  although  possibly 
paler  than  usual.  At  the  end  of  the  operation,  the  cortex  became  more 
relaxed  and  pulsated  almost  normally  following  the  loss  of  much  cerebro- 
spinal fluid.  Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Dura- 
tion, 35  minutes. 

Post-operative  Notes. — Uneventful  recovery;  operative  incision  healed 
per  prima m.  Decompression  area  bulged  beyond  the  flush  of  scalp  at  the 
time  of  the  patient  s  discharge — 10  days  after  oi)eration. 

Treatment. — The  usual  massage  and  exercises  advised  just  as  before 
the  operation. 

Examination  (May  20,  191G — 8  months  after  operation). — Child  has 
made  a  marked  improvement  sinee  the  operation  in  that  the  stiffness  of  the 
right  arm  and  of  the  right  leg  has  markedly  lessened,  the  child  now  using 
the  arm  more  freely  and  holding  it  more  naturally,  nnd  she  is  able  now  to 
walk  more  upon  the  right  heel  rather  than  upon  the  toes  of  the  right  foot. 
The  mentality  has  very  much  improved  in  that  she  is  more  alert  and  is  more 
interested  in  tilings:  she  is  now  able  to  say  a  number  of  sentences  and  with 
distinctness;  she  has  not  had  a  convulsive  twitching  since  the  operation.  De- 
compression area  slightly  depressed  beneath  the  flush  of  scalp ;  pulsates  nor- 
mally ;  bony  opening  somewhat  narrower,  due  to  new  bone  formation  about 
the  periphery.  Patient  walks  with  only  a  slight  limp  upon  the  right  foot — 
hardly  noticeal>l(\  Rrllexes — patellar  active,  right  more  than  left;  no  ankle 
clonus  but  right  Babinski  still  persists;  abdominal  reflexes — right  less  active 
than  left;  rcHexes  of  right  arm  more  active  than  of  the  left  arm.  Fundi — 
retinal  veins  of  nonnal  size;  details  of  both  optic  disks  clear  although  a 
small  amount  of  new  tissue  formation  is  present  at  the  lower  nasal  margins 
of  both  optic  disks.     MtLssatre  and  exercises  continued  as  before. 

Last  Examination  (April  16,  11)19 — 4?>  months  after  operation). — The 
condition  of  the  child  has  continued  to  improve,  and  if  it  were  not  for  the 
very  slight  awkwardness  of  the  right  arm  and  of  the  right  leg,  she  might  be 
considered  a  normal  child  in  every  way;  mentality  excellent  and  no  retarda- 
tion or  impairment  elicited.  Decom])ression  area  is  depressed  below  the 
flush  of  scalp;  normal  pulsation  palpable.  Reflexes:  patellar — right  greater 
than  left;  right  Babinski  persists;  abdominal  reflexes — right  possibly 
less  than  left;  reflexes  of  right  arm  more  active  than  those  of  left.  Fundi^ 
negative,  except  for  new  tissue  formation  along  the  lower  portions  of  the 
nasal  margins  of  both  optie  disks.     Child  walks,  nnis  and  \\laY"t^  nn\\V  V\\SN& 
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or  no  im]iaimu'iit  of  the  ri^dit  Hide  of  the  body  with  the  exception  of  a  blight 
awkwardness  in  liie  use  of  the  right  hand,  and  its  impairment  is  oidy  elicited 
by  special  tests. 

Treatment. — The  daily  massage  and  exercises  are  to  be  continued 
as  before. 

Hfitiarks. — It  is  the  marked  improvement  occurring  in  patients  as  in 
this  child  which  impresses  one  with  the  advisability  of  perforniinyr  the  open>- 
tion  ill  these  selected  children  having  an  ijicreased  intrai-ranial  j>ressure 
due  to  a  hemori'ha^e  at  the  time  of  birth — and  as  soon  as  possible  after  the 
birth  and  the  injury-  if  such  a  marked  improvement  can  be  obtained  two 
yeai's  after  the  injury,  surely  a  greater  improvement  and  even  the  avoid- 
ance of  the  results  of  the  intracranial  hemorrhttge  and  its  increased  intra- 
cranial pressure  in  the  latt-r  spasticity  and  mental  retardation  wouUl  have 
Wen  ol)tained,  if  the  operation  liad  been  performed  within  several  da}*^ 
after  the  birth  of  the  child  when  the  drainage  of  the  blood  itself  would 
then  have  been  possible.  Later,  and  surely  after  one  year  of  a^'e,  all  that 
the  operation  can  aecomplish  is  to  lower  the  increased  intracranial  pressure* 
toth  by  offsettin*!:  the  pressure  eftects  of  the  hemorrhage  and  it^i  resulting 
cystic  and  filrrous  tissue  formation  and,  more  important,  t^  aflford  drain- 
age to  the  partially  blocked  cerebrospinal  fluid  as  a  result  of  the  hemor- 
rhage in  the  sulci  fornihig  connective  tissue  organization  aliout  the  eortical 
veins  and  in  this  manner  the  condition  of  mild  external  hydrocephalus  i^ 
developed.  Naturally^  the  ideal  treatment  of  these  st^Iected  patients  is  tlie 
drainage  of  the  blood  itself  witliin  a  few  days  after  the  birth  of  the  child 
and  the  improvement  to  be  obtained  in  these  older  patient-s  merely  empha- 
sii^es  tile  necessity  of  more  careful  examinations  and  more  accurate  diagnosis 
at  the  time  of  the  birth  of  the  patient — rather  than  months  and  even 
years  later,  when  the  spasticity  and  mental  impairment  are  well  developed 
and  when  the  probability  of  obtainiiiir  a  nor^nal  child  is  practically  arV  and 
all  that  can  be  expected  even  with  the  most  snecessful  of  cases  is  merely  an 
improveinent  and  an  approximation  to  normality.  In  all  newborn  babies, 
whether  the  labor  is  apparently  a  normal  one  or  whether  it  is  a  difficult 
one  with  and  without  the  use  of  instrumentvS,  if  the  child  does  not  appear 
to  behave  as  it  normally  should  by  being  rather  drowsy  or  stuporous  and 
suiH>ly  in  the  presenee  of  convulsive  twitehings,  or  if  it  should  be  a  "blue*' 
liar>y,  then  careful  ophthahnoscopic  examinations  should  be  made  and 
repeated  luml>ar  punetnres,  if  necessary,  to  determine  the  pressure  of  the 
cerebn»spinal  fluid  and  the  pre*sence  or  not  of  blood  in  it;  it  Ls  only  by  iJiis 
means  that  a  larjre  number  of  babies  liaving  an  intracranial  hemorrhagt* 
jit  the  time  of  birth  will  be  diagnosed  early  and  the  appropriate  treatment  of 
.s[>inal  drainage  or  the  cranial  decompression  and  drainage  instituted 

Although  the  improvement  in  this  patient  has  been  excellent  ai 
cessation  of  the  convulsive  twitchings  most  hopeful,  yet  it  will  be  net 
ff)r  a  period  of  years  to  ehipse  before  it  can  be  definitely  stated  t 
child  is  beyond  the  risk  of  epilepsy;  it  vdW  also  be  necessary  to  wj 
this  child  enters  into  active  life  with  its  strain  and  stress  before  it 
definitely  aseertained,  whether  its  reactions  are  as  normal  as  thev  sho 
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in  fact,  it  would  be  better  judgment  that  this  child  should  be  restricted  in 
its  life  and  not  be  permitted  to  lead  a  too  strenuous  existence,  filled  with 
excitement  and  unnecessary"  cares  and  worries. 

Case  178. — Chronic  severe  brain  injury  at  birth  associated  with  a  supra- 
cortical  hemorrhage  and  a  resulting  spastic  diplegia;  an  increased  intra- 
cranial pressure.    Right  subtemporal  decompression.  Marked  improvement. 

No.  1005.— Ruth.    Two  and  a  half  years.    White.    U.  S. 

Admitted  July  14,  1917 — 30  months  after  birth  and  injury.  Polyclinic 
Hospital.    Referred  by  Doctor  B.  H.  Whitbeck. 

Operation  July  19,  1917.  Right  subtemporal  decompression  and 
drainage. 

Discharged  July  30,  1917 — 11  days  after  operation. 

Family  history  negative ;  two  older  children  living  and  well. 

Personal  History. — Third  child,  full  term,  face  presentation,  difficult 
labor  requiring  instruments;  rather  bluish  at  birth,  recjuiring  prolonged 
efforts  to  resuscitate  her;  no  convulsive  twitchings.  Apparently  a  normal 
child  and  was  so  considered  until  12  months  of  age,  when  it  was  realized 
that  the  child  was  not  holding  her  head  up  as  well  as  normally  and  could 
not  sit  up  alone.  At  sixteen  months  of  age,  it  was  observed  for  the  first  time 
that  both  legs  were  rather  stiff  and  adducted  and  that  the  thighs  could  not 
be  adducted  unless  with  effort ;  also  that  the  left  foot ' '  turned  in. ' '  Vigorous 
daily  massage  and  passive  exercises  were  administered  and  at  the  eighteenth 
month  the  child  succeeded  in  sitting  up  alone.  The  physical  development 
was  slow  and  although  the  child  was  well-nourished  and  apparently  well- 
developed,  yet  she  has  never  been  able  to  walk  and  does  not  attempt  to 
crawl  about  like  other  children.  Mentality  only  slightly  impaired.  No 
convulsive  seizures.  Patient  has  received  daily  massage  during  the  past 
18  months,  but  with  little  or  no  improvement. 

Examination  upon  admission  (30  months  after  birth  and  injury). — Tem- 
perature, 98.6°  ;  pulse,  82 ;  respiration,  26.  Well-nourished  child.  Unable 
to  walk  due  to  the  stiffness  of  both  legs  which  are  held  slightly  flexed  and 
adducted — ** scissors''  type;  when  held  up,  patient  stands  upon  the  toes. 
Arms  slightly  stiff  but  much  less  so  than  the  legs.  Mentality  only  slightly 
impaired — Simon-Binet  tests  registering  her  age  as  of  2  years.  No  history 
of  convulsive  seizures  or  twitchings.  Patient  can  sit  up  alone  but  with 
some  difficult^".  Pupils  equal  and  react  normally.  No  nystagmus.  Reflexes : 
all  exaggerated;  patellar  verv^  active,  left  more  than  right:  no  ankle  clonus 
but  double  Babinski ;  abdominal  reHexes  present  but  depressed  e<iually ;  both 
arm  reflexes  slightly  incrc^ased.  Fundi — retinal  veins  slightly  enlarged  with 
thickened  walls;  nasal'  margins  of  both  optic  disks  blurred  by  edema  and 
j)hysiological  cups  arc  both  shallow  from  new  tissue  formation:  Ixith  optic 
disks  are  possibly  paler  than  normally.  Lumbar  puncture — clear  cerebro- 
spinal fluid  under  increased  pressure  (IG  mm.)  :  Wassermann  test  nega- 
tive and  cell  count  was  3  cells  i)er  c.nnn.  X-ray  (Doctor  AV.  II.  Stewai-t) 
— * 'negative.'' 

Treatment. — The  spjistic  diplegia  and  slight  mental  retardation  asso- 
ciated with  an  increased  intracranial  pressure  made  it  adv^isable  to  perform 
a  subtemporal  decompression  in  the  belief  that  a  lowevuvvi  v^l  V\\\^  \^\^\:'c^v^s^fc^ 
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iutnieraiiial  pressure  would  permit  a  definite  lessening  of  the  spasticity  and 
alford  tlie  patient  a  chance  of  improvement  both  physically  aad  mentally; 
the  absence  of  convulsive  seizurcis  made  the  case  a  more  hopeful  one  from 
the  standpont  of  the  ultimate  prognosis;  the  left  side  of  the  body  being  more 
impaired,  a  right  subtemporal  decompression  was  performed. 

Operation  (30  months  after  birth  and  injury). — ^Eight  subtemporal 
decompression  and  drainage :  usual  vertical  incision,  bone  removed,  and  no 
com  plications.  Dura  whitish,  thickened  and  tense;  upon  iiicisins^  it,  clear 
cerelirtvspinal  fluid  nclled  out  in  lar«-^e  quantity,  forming  a  *' puddle*';  the 
underlying  edematous  cortex  protnided  but  did  not  niptur(%  as  the  amount 
of  the  escaping  cer*^brospinal  fluid  was  profuse.  No  gross  sifnis  of  former 
supracortical  hcniorrha^^e  obsen-ed,  exet^pt  along  the  eortieal  veins  in  the 
sulci  there  was  a  wliitisli  iiuluration  and  a  sort,  of  cystic  formation  lying" 
upon  the  t-ortex  and  beneath  the  arachnoid ;  upon  puneturinjr  the  latter, 
much  straW'Colored  fluid  escaped,  permitting  the  cyst  to  collap.se  and  the 
underl\'ing  cortex  to  rise.  At  the  end  of  the  operation,  the  cortex  pulsated 
almost  U(U*maIly,  but  tlie  intradural  pressure  was  still  increased.  Usual 
closure  with  2  drains  of  ndiher  tissue  insert4:'d.     Duration,  30  minutes, 

Posf'Opfrative  Notes. — ^Uneventful  recovery;  wound  healed  per  primam^ 
and  the  area  bulged  tens^^ly  but  pulsated.  Before  the  child  left  the  hoe;pital 
at  the  t^ud  of  ten  days,  a  definite  lessening  of  the  spasticity  of  both  legi 
was  observed — and  possibly  of  the  left  more  than  of  the  right  leg. 

T  real  me  lit. ^The  parents  were  advised  to  continue  the  daily  massage 
and  exercises  as  before  the  operation. 

Esdmhmtion  (May  10,  1918—10  months  after  operation). ^ — A  veir 
marked  impixivement  of  the  condition  has  occurred  siuce  the  operation; 
the  spasticity  of  both  legs  has  so  lessened  that  they  no  longer  are  addueted 
and  the  child  is  able  to  crawl  and  is  tryiug  to  stand  alone  ;  she  no  longer 
stands  upon  the  toes.  Use  of  both  arms  has  also  improved  so  that  they  are 
now  practically  normal.  Much  brighter  mentally  and  the  child  is  able  to  talk 
as  a  normal  chihl.  Drcomprcssiou  area  remains  flush  with  the  surrounding 
scalp;  normal  pulsation.  Reflexes^ — patellar  active  but  equal;  no  ankle 
clonus  but  double  Babinski  persists;  abdominal  reflexes  present  and  equal; 
reflexes  of  both  arms  active  but  equal.  Fundi — retinal  veins  slightly  en- 
larged :  slight  blurring  of  the  lower  nasal  margins  of  both  optic  disks. 

Tn  iittncnt.- — The  daily  nuissage  and  exercises  to  be  continued  ;  it  is  hoped 
that  tile  decompression  area  will  become  depressed  beneath  the  tlush  of  the 
scal|J  and  tluis  indicate  the  jicnuaneHt  lessening  of  the  intracranial  pressure; 
if  this  does  mit  happeti  within  a  year,  it  will  probably  be  necessary  to  per- 
form a  left  subtemporal  decompression  and  drainage  in  order  to  permit  the 
greatest  ultimate  improvement  to  occur.  (The  parents,  however,  are  ao 
pleased  with  the  continued  improvement  of  the  child  that  a  second  t 
is  not  desired.) 

Last  Examianfioti   (Juiu*  10,  1919 — 23  months  after  operati 
marked  improvement  continues  so  that  now  the  child  is  able  to 
braces  de\nsed  by  Do<*tor  Whitbeck  and  in  every  way  it  would  set 
cbihl  is  appiTvximating  normality,  and  especially  is  this  true  oi 
tality.   The  de<*(^miM*essinu  an^a  is  becoming  slightly  depressed  ai 
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believed  tliat  a  bilatoral  dwompressioiT  will  not  bo  iieeessary.  The  use  of  the 
arms  is  excellent.  Reflexes:  increasetl  but  equal;  double  Babinski  still  per- 
fiist-s;  arm  reflexes  negative.  Fundi— retrual  veins  possibly  slightly  enlarged  ; 
an  indistinct  blurring  of  the  lower  nasiil  iuar>^ins  of  both  optie  disks  per*sists; 
the  new  tissue  formation  remains  as  before  the  operation.  The  photo- 
^aph  shows  the  present  improved  condition  of  tliis  patient  (Fig.  20(j). 

Be  marks. — The  operative  findings  and  the  rapid  subsequent  improvement 
of  the  condition  of  this  patient  are  very  impressive  j  if,  at  the  time  of  birth 
and  when  it  wns  observed  that  the  ehild  was  cyanotic,  requiring^  vigorous 
resuscitation,  a  lumbar  puneture  hnd  been  performed  disclosing  an  increased 
pressure  of  the  cerebrospinal  fluid  and 
the  presence  of  blood — if  then  there  bad 
been  performed  a  decompression  and 
drainage  of  the  free  supraeortical  blood, 
not  only  would  this  ph^'sical  and  mental 
impairment  have  been  avoided  but  the 
child  could  have  become  a  normal  child* 
If  only  an  increased  pressure  was  ascer- 
tained at  the  time  of  birth  and  little  or 
no  blood  found  in  the  cerebrospinal  fluid 
at  lumbar  puncture,  then  repeated  lum- 
bar punctures  might  have  in  themselves 
been  sufficient  to  lesson  tbc  intracranial 
pressure  by  the  drainage  of  the  excels 
cerebrospinal  fluid  and  any  free  blood, 
and  in  this  way  a  normal  child  be  ob- 
tained without  the  added  risk  of  a 
cranial  operation  and  drainage. 

It  will  be  necessary  to  wait  in  this 
patient  for  a  period  of  years  to  elapse 
in  order  to  estimate  the  ultimate  im* 
provement  to  be  obtained,  and  this  is  true 
of  all  these  children  upon  whrmi  the 
cranial  operation  of  decompression  and 
drainage  has  bt-en  performed— the  first  operation  being  in  June,  1913  ;  so  far, 
the  younger  the  child  m  hen  operated  upon,  the  greater  the  improvement. 

Case  179.^Cbronic  severe  brain  iujur\^  at  birth  associated  with  a  supra- 
cortical  hemoiTlmge  and  a  resulting  i;pastie  di|)legia,  mental  retardation 
and  convulsive  seizures;  an  increased  intracranial  pressure.  Left  subtem- 
poral decompression.    Definite  improvenitnit. 

No.  91.— Elsie.    Six  years.    ^Yhite.    U.  R. 

Admitted  November  15,  1914 — G  yeai^  after  hirth  and 
clinic  Hospital.     Referred  by  Doctor  J.  A.  Bodine. 

Operation     November     24,     1914.     Left     subtemporal 
and  drainage. 

Discharged  December  R,  1914—14  days  after  operation. 

Family  history  alcoholic;  sister  of  father  was  epileptic;  otberwist-  nega- 
tive; three  older  children  living  and  well;  no  rai^.aTX\^^^  ic>x  xfis^^Ow^T. 


Tm.  200.— The  pr'T^c?nt  im  proved   condi* 
tioo   of   thp  patieni — an  ulrriinot  nonriAl  mea- 


injury.     Poly- 
decompression 
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Pernonal  llistortj. — Fourth  chikl,  full  term,  uoiTnal  labor:  appar 
normal  after  birth  until  the  third  day,  when  a  series  of  general  convula 
occurred — ten  on  the  third,  six  on  the  fourth  day  and  three  oo  the  fifth  day 
after  birth ;  these  general  convulsive  seizures  gradually  lessened  in  frequency*  | 
until  tlie  third  year  when  a  convulsion  occurred  on  the  average  of  oo»J 
each  week;  after  the  third  year  and  until  admission  to  the  hospital,  a 
general  convulsive  seizure  occurred  on  an  average  of  oue  eaeh  month ;  na ' 
localizing  signs  at  any  time.  General  retardation  of  the  physical  develop- 
ment of  the  child  in  that  it  could  not  sit  up  until  sixteen  months  of  acre, 
only  learned  to  creep  at  2  years  of  age  and  was  unable  to  walk  until  3 
yeai-a  of  age.  The  definite  stiffness  of  both  legs  and  more  of  the  right  leg 
was  not  noticed  until  the  child  was  12  months  of  age;  this  spasticity 
gradually  increased  in  spite  of  daily  massage,  so  that  when  the  child  finally 
learned  to  walk  at  3  years  of  age  it  did  so  with  a  t}T>ically  spastic  gait— 
the  right  side  of  the  l)ody  being  much  worse  than  the  left.  The  child  has 
always  carried  the  right  arm  flexed  at  the  elbow  and  at  the  wrist  with  the 
hand  held  in  the  position  of  pronation.  The  child  finally  learned  to  talk 
in  monosyllables  at  3  years  of  age  and  the  speech  has  gradually  improved. 
Definite  retardation  of  mentality,  so  that  it  has  been  impossible  to  send 
the  child  to  school.  Y^ry  irritable,  having  a  ''bad  temper,"  and  she  is 
very  difficult  to  manage^ — especially  after  the  convulsive  seizures  which 
occur  now  on  an  average  of  one  each  month.  During  the  past  two  years, 
the  patient  has  received  massage  daily  and  triple  bromides. 

Examinnfion  upon  admission  (6  years  after  birth  and  injury). — Tem- 
perature^ 98.6 "^ ;  pulse,  84 ;  respiration,  26,  Rather  poorly  developed  and 
nourished.  A  condition  of  mJld  spastic  diplegia  with  the  right  side  more 
spastic  than  the  left ;  both  thighs  addncted  and  flexed  at  the  knees,  right 
more  than  left;  child  w^'ilks  upon  the  toes  of  the  right  foot  in  the  positioa 
of  talipes  erfninns;  the  riirht  ann  is  held  Oexed  at  the  elliow  w^ith  the  wrist 
and  the  hiUjd  pronated — the  typical  position  assiuned  by  patients  havintr 
the  condition  of  spastic  paralysis  (Fig,  201).  The  left  arm  and  left  leg 
are  only  slightly  spastic  and  with  only  mild  muscular  contractions.  Men- 
tality is  that  of  B  child  of  four  years;  irntable  and  rather  surly.  (Last 
couMilsive  sei/jire  occurred  10  tlavs  ago:  it  began  with  a  typical  epileptic 
cry  to  lie  fnl lowed  by  a  characteristic  general  convulsive  seizure  with  no 
localizing  signs;  the  tonic  and  clonic  muscular  contractions  tasted  for  almost 
:i  niinutes/i  Rii:ht  facial  wrukurss  of  the  cortical  type  (the  upper  third 
of  riglit  side  u/  face  not  being  invulviHl).  Pupils  equal  and  react  to  Ught 
normally.  Reflexes:  patellar — both  exaggerated,  right  much  more  than 
left ;  right  ankle  clonus  and  double  Bal>inski ;  reflexes  of  both  arn 
right  more  than  left.  Fundi— I'ctinal  veins  dilated;  nasal  hah 
optic  disks  obscured  by  edema :  bf>th  physiological  cups  shallow^  fr< 
tons  tissue.  Lumbar  puncture — clear  cerebrospinal  fluid  under 
pressure  (apprnxiuuitcly  IS  mm,)  ;  Wassermann  test  negative  an 
was  4  c(41s  pvr  c.nuo.  X-ray  (Doctor  A,  pJ.  Quimby)^ — "no  a' 
of  the  skull   is  observed,  except  a  thinning  of  the  vault  postei 
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Tw.  201,  —  TJj<'  jKilii-rn,  r-jv  ,v<  .ins  of  ajEC",  havitig  h  rlftht  ipandt^  hemiplFpn  (afTecti net  chiefly  the  right 
ttftni,  TciUowiiiK  u  riupr^r/MriiL'ul  bi'iriorrhaffr^  nt  thr  tint«'  of  birth  with  reiiuUinK  mental  rotarnation  and 
coQvuUive  seixureH.  Marked  irnproveiiit^nt  fulJuwitij  h  k>ft  subtempMrul  deiuijipressii^n  BJnd  dmiiuiKe  at 
tiz  yeara  of  age. 


anterior  fontanf^le  and  very  prol>ably  due  to  a  prolonged  increase  of  the 
ixitrae  rani  a  1  p  r ess  1 1  rv .  *  *    ( F  i  !i.  2  02. ) 

Treatment. — The  oeeiirreiit'e  of  t^onvnlsive  seizi;res  an  the  third  day  after 
an  apparently  normal  birth  and  the  later  development  of  the  eonditioii 
of  SDastic  diplegia  Avith  mental  retardation  in  the  presenee  of  a  nvAirkv^'i 
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increase  of  the  intracranial  pressure-r-this  clinical  picture  made  most  prob- 
able the  diagnosis  of  an  intracranial  hemorrhage  at  the  time  of  birth  and 
the  resulting  increased  intracranial  pressure  as  being  due  to  this  former 
hemorrhage  with  a  subsequent  partial  blockage  of  the  excretion  of  the 
cerebrospinal  fluid — a  mild  condition  of  external  hydrocephalus.  A  left 
subtemporal  decompression  and  drainage  was  advised  as  a  means  of  lower- 
ing this  increased  intracranial  pressure  and  thus  affording  this  patient  a 
definite  chance  of  improvement. 

Operation  (6  years  after  birth  and  injury). — ^Left  subtemporal  decom- 
pression and  drainage :  usual  vertical  incision,  bone  removed,  and  no  com- 
plications. Dura  thickened,  whitish  and  tense ;  upon  incising  it,  clear  cere- 
brospinal fluid  spurted  to  a  height  of  2  cm., exposing  a  verj'  edematous  cortex. 

Above  the  Sylvian  fissure 
was  an  extensive  cystic  for- 
mation  compressing  the 
underlying  cerebral  convolu- 
tions and  extending  upward 
beyond  the  upper  edge  of  the 
dural  opening ;  numerous  ad- 
hesions between  the  outer 
wall  of  this  cyst  and  the  over- 
lying dura  were  present. 
About  the  vessels  in  the 
sulci,  and  especially  above 
the  Sylvian  fissure,  was  a 
cloudy  induration — the  re- 
sult of  a  former  subarach- 
noid hemorrhage.  Much 
cerebrospinal  fluid  escaped 
during  the  operation  so  that 
the  cerebral  pulsation  be- 
came normal,  l^sual  clos- 
ure with  2  drains  of  rubber  tissue  ins<^rted.    Duration,  45  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery;  incision  healed 
per  primani  and  at  discharge  on  the  fourteenth  day  after  operation,  the 
decompression  area  bulged  only  slightly  beyond  the  flush  of  scalp;  no  con- 
vulsions occurred  during  the  hospital  residence. 

Examination  (^lay  6,  1916 — 18  months  after  operation). — A  definite 
improvement  has  occurred  both  mentally  and  physically  in  that  the  left 
side  of  the  body  is  practically  normal,  whereas  the  spasticity  and  contractures 
of  the  right  arm  and  of  the  right  leg  have  so  lessened  that  these  extremities 
can  be  ust'd  awkwardly;  the  mentality  has  definitely  improved  but  cora- 
]niratively  less  than  the  physical  condition.  No  convulsive  seizures,  how- 
ever, have  occurred  since  the  operation.  Less  irritable,  and  mother  states 
that  the  child  is  now  **a  pleasure  to  live  with."  Reflexes:  patellar — right 
exaggerated;  exhaustible  right  ankle  clonus  and  double  Babinski  still 
persist ;  abdominal  reflexes — right  possibly  less  active  than  left ;  deep  reflexes 
"    *^ht  arm  increas^Ml.    Fundi — retinal  veins  slightly  enlarged;  no  edema- 


Fio.  202. — Pressure  atrophy  of  the  inucx  table  of  the 
vault  juflt  posterior  to  the  anterior  fontanelle  and  most  prob- 
ably due  to  a  prolonged  increase  of  the  intracranial  pressure. 
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tous  blurring  of  the  details  of  either  optic  disk;  connective-tissue  forma- 
tion is  present  as  before  the  operation.  Vision  apparently  16/20  in  each 
eye.  Decompression  area  depressed  beneath  the  flush  of  the  scalp  and 
pulsates  normally. 

Last  Examination  (April  22,  1919 — 53  months  after  operation). — This 
patient  has  continued  to  improve  so  that  now  there  is  only  a  slight  limp  of 
the  right  leg  and  a  definite  awkwardness  and  spasticity  in  the  use  of  the 
right  arm ;  the  mentality  has  steadily  improved,  although  the  mental  age  is 
registered  as  being  2  years  below  normal;  no  convulsive  seizures  have 
occurred.  Reflexes :  patellar — right  much  greater  than  left ;  no  ankle  clonus 
but  double  Babinski;  deep  reflexes  of  right  arm  are  more  active  than  of 
left.  Fundi — retinal  veins  of  normal  size;  all  details  of  both  optic  disks 
clear  and  distinct  except  for  a  small  amount  of  new  tissue  formation  at  the 
margins  and  in  the  physiological  cups  (as  at  examination  before  the  opera- 
tion). Decompression  area  remains  depressed  beneath  the  flush  of  scalp 
but  pulsates  normally;  operative  opening  smaller  from  new  bone  forma- 
tion about  the  periphery. 

Remarks. — The  cessation  of  the  convulsive  seizures  to  the  extent  that  not 
one  convulsion  has  occurred  since  the  operation  is  most  impressive  regarding 
the  apparent  beneficial  effect  of  the  lowering  of  the  increased  intracranial 
pressure — even  in  the  presence  of  numerous  adhesions  between  the  dura  and 
the  underlying  cerebral  cortex.  Naturally,  these  adhsions  at  the  operative 
site  were  severed  as  far  as  possible  and  yet  beyond  the  bony  edge  of  the 
decompression  opening,  other  similar  adhesions  could  be  seen  extending 
upward,  forward  and  backward  and  most  probably  they  were  present  very 
extensively  over  the  cerebral  cortex,  so  that  it  cannot  be  advocated  that  the 
removal  of  several  cortical  adhesions  was  the  cause  for  this  marked  improve- 
ment and  cessation  of  the  epileptiform  seizures,  but  rather  this  improvement 
is  due  to  the  lowering  of  the  increased  intracranial  pressure  alone;  in  other 
patients  where  no  cortical  adhesions  are  found,  yet  the  convulsive  seizures 
in  these  patients  may  cease  entirely  following  a  simple  decompression.  It 
is  my  belief  as  a  result  of  observing  a  number  of  these  similar  patients  that 
the  epileptiform  seizures  occurring  in  them  are  more  the  result  of  the 
original  brain  injury  associated  with  an  increased  intracranial  pressure,  and 
that  cortical  adhesions  are  only  a  small  factor  in  the  condition.  A  longer 
period  of  time  must  elapse  in  this  patient  before  it  can  be  stated  with  any 
degree  of  certainty  that  the  convulsive  seizures  will  not  recur — in  fact,  if 
there  is  no  recurrence  before  the  patient  reaches  the  age  of  30  years,  then 
the  danger  of  their  reappearance  is  veiy  slight  indeed. 

The  persistence  of  the  impainnent  of  the  right  arm  and  of  the  right  leg 
is  undoubtedly  due  to  a  definite  damage  to  the  cortical  cells  underlying  the 
cystic  formation  over  the  left  cerebral  hemisphere,  and  it  will  be  most 
probably  a  permanent  one.  Clinically,  however,  this  condition  of  the 
patient  which  was  at  the  time  of  the  operation  one  of  spastic  diplegia  ha.s 
been  changed  to  one  of  right  s[)astie  hemiplegia  of  mild  degree,  and  it 
was  the  lessening  of  the  general  intracranial  pressure  by  means  of  the  left 
subtemporal  decompression  that  permitted  the  sj^asticity  of  the  left  arm 
and  left  leg  to  dis<ippear — an  impairment  due  most  probably  Ic^  \W  \s\>\^ 
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supracoitical  lesion  over  the  right  cerebral  hemisphere:  the  disappearance 
of  the  left  Babinski  is  very  interesting  and  instruetive. 

Case  180. — Chronic  severe  brain  injury  at  birth  associated  with  a 
supracortieal  hemorrhag:e,  causing  a  left  hcmiplegria  and  eo!i\^ilsive  sec- 
ures; an  increased  intracranial  pressure.  Right  subtemporal  detx>mpre»- 
sion  and  dniinatre.     Marked  improvement. 

No.  334.— Louise.    Twelve  years.     White,     School.     U.  S. 

Admitted  August  18,  1915-=12  years  after  birth  and  injury.  Poly- 
clinic Hospital    Referred  by  Doctor  T.  K.  TuthilL 

Operation  September  30,  1915.  Right  subtemporal  deeompr^oo 
and   drainage. 

Discharged  October  12,  1015—13  days  after  operation. 

FaniUy  history  negative;  no  other  children;  no  misearriaga 
for  mother. 

Pfrsotitd  Hist  or  If. — First  child,  full  term,  difficult  labor,  requirinf 
instruments;  prolonged  efforts  to  resuscitate  the  child.  It  remained  drow?y 
and  ((uiet  for  tlirce  days,  wheu  a  general  convidsive  seizure  occurred  to  be 
followed  by  daily  convulsions  of  a  genei-al  character  during  the  follou-in^ 
8  days,  when  they  ceased  and  did  not  recur  until  3  year^  ago  (when  patient 
w^as  9  years  of  age).  The  temperature  had  not  been  increased  duriuj?  tlie 
2  weeks  following  birth  and  after  the  convulsions  ceased,  the  child  was 
considered  normal  in  every  way  nntil  14  months  of  age,  when  it  was  observed 
that  the  left  leg  and  left  arm  were  not  being  listed  as  freely  as  the  ritrht  leir 
and  right  arm,  and  that  there  was  a  definite  stiffness  of  the  left  leg  and 
left  arm :  this  spasticity  of  the  left  side  gradually  increased  until  at  2 
yeai's  of  age,  there  were  present  the  typical  flexor  contractures  and  pos- 
tnres  of  the  left  side  of  the  body.  In  other  ways  the  development  of  the 
child  was  delayed  in  the  holding  up  of  the  head,  the  sitting  up  and  the 
ability  of  the  ebild  to  stand  and  to  walk ;  when  the  child  did  finally  walk 
at  3  years  of  age,  she  dragged  the  left  foot  and  walked  upon  he?  toes; 
the  left  arm  was  held  in  the  typical  position  of  spastic  hemiplegia — flexed 
at  the  elbow  and  at  the  wrist  in  pronation.  The  child  was  al)lc  to  talk  at 
2  years  rtf  age,  but  she  did  not  develop  mentally  as  rapidly  as  is  noraml 
The  usual  routine  treatment  of  massage  and  exercises  w^as  administered 
at  the  Ortho]iedic  Hospital  for  a  period  of  years  and,  although  the  eondi- 
ticii  improvi^d,  yet  thiTe  jjcmsted  a  definite  left  spastic  hemiplegia  with 
mental  retard  at  ion.  Three  years  ago  (when  the  patient  was  9  years  of 
age),  a  geiieral  conviilsic^n  Ix'gan  in  the  left  arm  and  then  in  the  left  leg 
to  be  followed  tiy  e(im|>lete  loss  of  conseionsness  and  a  typical  epileptiform 
eonvnlsive  seizure:  since  that  time^  these  convulsions,  usimlly  beginning 
upon  the  left  side  and  tlien  luToming  general,  have  continued  on  an  aver- 
age of  2  or  3  each  week,  and  the  patient  has  become  markedly  less  alert 
mentally  and  nuieh  more  irritable;  the  left  spastic  hemipletria  has  remained 
practically  the  same  during  the  ]iast  6  years.  She  is  referred  for  treat- 
ment of  the  con\nilsive  stdzn res. 

Eramlmtiion  upon  admission  (12  years  after  birth  and  injury ).- 
perature,   98.6°;  pulse,   78;   respiration,  24;  blood -pressure,   116. 
nourished  girl  havinir  a  definite  left  spastic  hemiplegia  (Fig,  203) 
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retarded  mentality;  little  or  no  interest  in  her  siirroundiniprs  and  rather 
childish;  she  stands  upon  the  toes  of  the  left  foot»  owing  to  the  contracture 
of  the  Achilles  tendon  (really  an  anatomical  shorteninir  of  it  due  to  its  pro- 
lonired  contraction),  and  the  left  knee  is  slightly  fiexed  :  the  left  arm  is 
flexed  chiefly  at  the  elbow  while  the  hand  is  held  in  a  mild  position  of 
pronation-  left  facial  weakness  of  the  cortical  type  {left  forehead  muscles 
not  involved).  Simon-Binet  test  of  nientality  intlieates  her  mental  age  as 
being  S  years.  Slight  compensatory  dorsodumbar 
scoliosis.  Hearing  negative:  otoseopie  examination 
neg'ative.  Pupils  equal  and  react  nonnallv.  Refiexes: 
patellar— left  greatly  exaggerated:  h-ft  patellar  and 
left  ankle  clonus — the  latter  hmi*z  restricted  l>y  the 
Achilles  contracture ;  left  Babinski  and  no  right 
plantar  Hexion ;  abdominrd  reflexes — left  absent ; 
drep  reflexes  of  left  anu  exatrgcrated.  Fundi — 
retinal  veins  very  much  enlarged — -right  possibly 
more  than  left;  definite  blurring  of  the  nasal  mar- 
gins of  both  optic  disks— possibly  more  extensive 
over  right  disk ;  newly dbrmed  c(mne<'tive  tissue  about 
the  margins  of  both  disks  find  iu  their  pli\i?iologieaI 
cups,  so  that  they  nre  slightly  paler  than  nonnally — 
a  mild  condition  of  secondary  optic  afrophy.  Vision 
— 1*>/2()  ill  both  eyes.  Lumbar  puncture — clear  ceri'- 
brospinal  fluid  under  iucreasefl  pressure  (a)iproxi- 
mately  20  mm.)  ;  Wassermann  test  negative  and  cell 
count  was  2  cells  per  c.nim.  X-ray  ( Doctor  A.  J. 
Quimby) — **convohitional  markings  of  the  inner 
table  of  the  vault,  rspeeially  in  the  fronted  and 
occipital  areas  and  typical  of  an  increased  intra- 
cranial pressure'*  (see  Fig.  205). 

Treatment. — In  spite  of  the  advanced  age  of  this 
patient,  yet  the  presence  of  a  markt^d  increase  of  the 
intracranial  pressure  and  the  definite  localizing  signs 
of  a  left  hemiplegia  and  the  history  of  the  convulsive 
seiziires  frequently  beginning  in  the  left  arm  and 
left  leg — these  facts  made  the  0|teratton  of  right  snb- 
temjioral  decompression  and  drainage  advisable  in 
the  hope  that  a  definite  improvement  of  the  physical 
and  ment<il  condition  could  he  obtained,  and  most  important  of  all,  a 
lessening  of  the  con\idsivc  seizures.  In  order  to  ascertain  whether  this  iii- 
creaNcd  intracranial  pressure  was  the  result  of  the  convulsive  seizures 
or  whether  the  increased  pressure  was  possibly  a  factor  in  producing  the 
convulsive  seizures  by  increasing  the  cortical  irritability,  large  doses  of 
triple  bromides  were  administered  so  that  the  patient  did  not  have  a  con- 
vulsive seizure  during  a  perirtd  of  6  weeks,  am!  ^et  at  the  end  of  this 
period  the  increased  intracranial  pressure  registered  a  height  of  approxi- 
mately 20  mm.^ — that  is,  just   the  same   pressure  as  when  tln^  convidsive 


ft;..  ^'«Vi  I.N'fl  -IhflFn.- 

hi'inifjlt'jnj],  in  a  f-hild  ]2yi"arii 
ipf  anc  ri»]]4mitiic  a  fiupmcarti- 
oil  Iti'iiiyrrhtifEc  at  tlif?  tinip 
of  tJjtfirult  birth.  Msirkc^ 
iitiproveiiierit  follow  tng  ih«? 
loweriniijr  m  tiie  increase*!  in- 
tr&craiiiiil  prf'Mijri-  by  mi^aii^ 
of  a  r'\\ih\  eaublcjupnrHJ  <Je- 
corn pre»sii:»n  ami  drainage 
cvL'n  at  tXiiB  late^  Ji^^. 
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seizures  were  occurring  on  an  average  of  two  or  three  each  week.  It  was 
then  decided  that  this  increased  intracranial  pressure  was  a  very  probaUe 
factor  in  producing  the  convulsive  seizures  and  therefore  the  operation 
of  right  subtemporal  decompression  and  drainage  was  advised. 

Operation  (12  years  after  birth  and  injury). — Right  subtemporal  de- 
compression and  drainape:  usual  vertical  incision,  bone  removed,  and  no 
complications;  much  pressure  atrophy  of  the  bone,  so  that  it  was  very 
thin.  Dura  thickened,  whitish  and  tense;  upon  incising  it,  clear  cerebro- 
spinal fluid  spurted  to  a  height  of  6  inches,  revealing  a  very  edematous 
cortex  which  protruded  and  almost  ruptured;  warm  saline  cotton  com- 
presses held  over  the  opening  until  suflBlcient  cerebrospinal  fluid  had 
drained  to  permit  the  cortex  to  relax  and  to  bulge  less  tensely.  Above 
the  Sylvian  fissure  was  a  dark,  cystic  formation  lying  upon  the  cortex  and 
having  a  thickness  of  one-half  inch;  it  was  compressing  the  underlying 
cortical  cells,  and  upon  puncturing  it,  a  straw-colored  fluid  escaped,  per- 
mitting the  underlying  cortex  to  rise  slightly.  The  vessels  in  the  sulci 
both  above  and  below  the  Sylvian  fissure,  were  surrounded  by  a  cloudy 
induration  of  connective  tissue  due  to  the  organization  of  a  former  sub- 
arachnoid hemorrhaofc.  At  the  end  of  the  operation,  the  cortex  pulsated 
almost  normally.  I^sual  closure  with  two  drains  of  rubber  tissue  inserted. 
While  the  incision  was  being  sutured,  a  lengthening  of  the  left  Achilles 
tendon  was  performed  and,  in  this  manner,  the  period  of  anesthesia  was 
not  prolonged.    Duration,  45  minutes. 

rost-operaUve  Notes. — Uneventful  operative  recover>%  so  that  the  patient 
was  discharged  on  the  thirteenth  day  after  operation;  the  decompression 
area  bulged  rather  tensely,  but  slight  pulsation  was  palpable ;  even  at  this 
early  date,  there  seemed  to  be  a  definite  lessening  of  the  spasticity  of  the 
left  arm  and  of  the  left  leg;  no  convulsive  seizures  since  the  operation. 
Parents  were  advised  to  continue  the  massage  and  exercises  of  the  left  arm 
and  left  leg  just  as  during  the  3  years  before  the  operation. 

Examination  (May  17,  1917 — 21  months  after  operation). — A  marked 
improvement  of  the  condition  of  this  patient  hasi  steadily  occurred  since 
the  operation,  in  that  the  left  spastic  hemiplegia  has  so  lessened  that  the 
patient  can  walk  with  scarcely  any  limp  of  the  left  leg  and  she  can  use 
the  left  arm  with  much  freedom  and  with  only  slight  awkwardness — espe- 
cially for  the  finer  use  of  the  fingers;  the  mentality  has  greatly  improved, 
so  that  her  school  reports  are  much  l)etter  than  formerly  and  she  has 
advanced  one  year  in  her  classes;  the  convulsive  seizures  have  lessened  both 
in  frequency  and  in  severity — the  first  convulsion  occurring  6  weeks  after 
the  operation  and  of  comparatively  slight  character,  and  these  modified 
spells  hi»vo  occurred  on  the  average  of  only  one  every  six  or  seven  weeks; 
emotionally,  the  patient  is  much  better  in  that  she  is  less  irritable  and 
according  to  the  mother  **is  a  chanjred  girl.''  The  decompression  area  is 
slightly  depressed  beneath  the  Hush  of  the  scalp  and  pulsates  normally; 
some  new  bone  formation  about  the  pc^riphery  has  narrowetl  the  opening 
slightly.  Pupils  ec^ual  and  redact  normally.  Reflexes:  patellar — left  veiy 
active ;  exhaustible  left  ankle  clonus  and  left  Babinski ;  abdominal  reflexes 
— left  depressed ;  deep  reflexes  of  left  arm  more  active  than  right.  Fundi — 
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retinal  veins  slightly  enlarged;  no  edematous  blurring  of  the  details  of 
either  optic  disk  but  their  new  tissue  formation  and  pallor  still  persist. 
Vision  16/20  in  each  eye. 

Last  Examination  (July  16,  1919 — 47  months  after  operation). — The 
marked  improvement  of  this  patient  has  continued  in  that  there  is  now  only 
a  very  slight  impairment  of  the  left  arm  and  leg,  the  mentality  is  becoming 
more  and  more  normal  in  that  the  Slmon-Binet  tests  register  an  age  of  15 
years  and  the  convulsive  seizures  do  not  occur  more  frequently  than  once 
every  two  or  three  months.  The  decompression  area  is  depressed  beneath  the 
flush  of  the  scalp  and  pulsates  normally.  Reflexes :  patellar — left  more  active 
than  right ;  no  ankle  clonus  but  left  Babinski  persists ;  left  abdominal  reflexes 
depressed;  reflexes  of  left  arm  more  active  than  of  right  arm.  Fundi — 
retinal  veins  possibly  enlarged ;  no  blurring  of  the  margins  of  the  optic  disks 
disclosed.    Vision  still  remains  16/20  in  each  eye. 

Remarks. — The  continuance  of  the  convulsive  seizures  even  in  a  less 
severe  form  and  of  less  frequent  occurrence  makes  the  prognosis  of  this 
patient  a  most  doubtful  one  ultimately  and  it  would  be  most  surprising  if 
the  epilepsy  should  entirely  disappear:  this  is  the  type  of  patient  and  condi- 
tion in  whom  a  good  result  miprht  possibly  have  been  obtained,  if  the 
operative  relief  of  the  increased  intracranial  pressure  could  have  been 
performed  earlier — if  not  within  several  days  after  birth,  then  surely  within 
the  first  two  or  three  years  of  life.  The  end  result  of  this  patient  will  be 
reported  later  in  detail. 

It  is  most  important  in  patients  having  convulsive  seizures  and  there  is 
present  a  definite  increase  of  the  intracranial  pressure  to  ascertain  accu- 
rately whether  this  increased  intracranial  j)ressure  is  a  secondary  one  due 
to  the  cerebral  edema  which  results  from  freciuent  convulsive  seizures — the 
typical  **wet  brain''  of  epileptics,  or  whether  the  increased  intracranial 
pressure  is  a  possible  factor  in  increasing  the  cortical  irritability  and  there- 
fore a  primary  rather  than  a  secondary  sign  of  the  convulsions ;  it  is  only 
in  these  selected  patients  that  the  relief  of  the  increased  intracranial  pres- 
sure affords  a  definite  chance  of  i]n[>rovement.  An  excellent  method  to  ascer- 
tain whether  the  increased  intracranial  pressure  is  a  primary  rather  than 
a  secondary  one  following  the  convulsions  is  to  saturate  the  patient  with 
triple  bromides  or  luminal  sutTiciently  so  that  no  eonvulsive  seizures  occur 
for  a  period  of  at  least  4  weeks,  and  better,  6  weeks;  if  at  the  end  of  this 
period  of  freedom  from  convulsions,  the  pressure  of  the  cerebrospinal  fluid 
as  registered  by  the  sjunal  manometer  is  normal  or  only  slightly  above  nor- 
mal, whereas  before  this  period  of  freedom  from  convulsions,  the  pressure 
was  registered  as  being  definitely  increased  (above  lo  mm.),  then  it  is  known 
that  the  increased  intracranial  i)ressure  is  due  to  the  convulsions  them- 
selves and  results  from  the  cerebral  edenic'  secondary  to  the  convulsive  seiz- 
ures; whereas,  if  the  pressure  of  the  cerebrospinal  fluid  remains  the  same 
after  the  period  of  freedom  from  attacks  just  as  before  this  period,  then  it 
is  known  that  the  increased  intracranial  pressure  is  a  primary  rather  than  a 
secondary  factor  and  that  a  lowering  of  this  increased  intracranial  pressure 
by  means  of  a  subtemporal  decompression  and  drainage  might  afford  the 
patient  a  definite  chance  of  improvement  by  lowering  the  cortical  irritabil- 
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ity.    This  method  of  dit^^rt^ntiatiiisr  pationts  haviiiir  eoiivulsive  seizures  has 
been  used  in  a  large  nuniher  of  patients  Jnrinj^  the  past  two  years  and  it 


Fh;.  21>i. — Sc^veri*  contlitjoii  vt  apantk'  diplcsiEi  with  menial  rpturdatinn  in  a  child  nf  4  y^ar*  of  ifc 
f'-lEovriim  u  »uiiriiei>rtiral  uiid  rurtiful  h^jjuit-flmKc  (if  (:bt>  (inif  **f  jn#Trijrtii>ntal  deliverj*.  Mnrlcvd  impror^ 
imcnt  Tolloviiini;  a  loweriiJiK  of  \  he  increasietJ  iiilracraniiil  pre^jsiiire  by  nii?an»  af  a.  Mt  aubt€nipor»l  rlrtnnmprciiiinii 
atj,'!  ilriiiniii^t^, 

has  heen  mo^t  satisfactory  ;  naturally,  patients  having  convulsive  seizures 
most  be  given  most  donhtfnl  proprnoses~no  matter  what  the  treatment,  and 
espeeially  if  thi^  eonditioii  !ias  persisted  fi»r  a  period  af  years,  so  that  the 
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cerebral  cortex  has  reached  a  degree  of  irritability  which  no  treatment  of  any 
kind  can  permanently  alter — the  so-called  epileptic  habit.  It  is  only  in 
the  very  early  conditions  that  it  is  possible  to  offer  the  patient  a  chance  of 
recovery — and  usually  it  is  only  a  temporary  improvement,  if  any  at  all. 

Case  181. — Chronic  severe  brain  injury  associated  with  cortical  and 
supracortical  hemorrhages  and  a  resulting  spastic  diplegia  and  retarded 
mentality;  a  marked  increase  of  the  intracranial  pressure.  Left  subtem- 
poral decompression.    ^larked  improvement. 

No.  296.— Marjorie.    Four  years.    White.    U.  S. 

Admitted  June  1, 1916 — 4  years  after  birth  and  injury.  Polyclinic  Hos- 
pital.   Referred  by  Doctor  John  A.  Wyeth. 

Operation  June  7,  1916.   Left  subtemporal  decompression  and  drainage. 

Discharged  April  16,  1916 — 9  days  after  operation. 

Family  history  negative ;  no  other  children ;  no  miscarriages.  Parents 
and  relatives  are  all  right-handed. 

Personal  History. — First  child,  full  term,  head  presentation,  instrumen- 
tal delivery;  ten  minutes  required  to  resuscitate  the  child;  weight,  ten 
pounds;  no  convulsions.  Ch'ld  was  considered  a  normal  child  until  6  months 
of  age,  when  it  was  noticed  that  the  right  side  of  the  body  whs  slightly  stiff 
and  was  not  being  moved  as  freely  as  the  left  side ;  child  not  holding  its  head 
up  as  early  as  it  should  normally.  At  8  months  of  age,  it  was  noticed 
that  both  legs  were  slightly  stiff  and  spastic  and  there  was  a  tendency  to 
adduet  the  thighs — the  right  more  than  the  left ;  it  was  also  definitely  ascer- 
tained that  the  right  arm  could  not  be  moved  as  freely  as  the  left  arm.  At 
2  years  of  age,  the  child  had  improved  suflficiently  to  be  able  to  sit  alone 
but  was  unable  to  stand  alone ;  both  legs  were  distinctly  spastic  with  marked 
adduction;  the  speech  was  also  retarded  in  that  the  child  could  say  only 
** mamma,"  '*papa''  and  several  other  short  words.  Xo  convulsions  at  any 
time.  The  patient  has  received  daily  massage  ever  since  the  age  of  6  months. 

Examination  upon  admission  (48  months  after  birth  and  cranial  injury). 
— Temperature,  98.6^ ;  pulse,  86 ;  respiration,  26.  Rather  well-developed  and 
nourished  child.  Head  of  normal  size  and  shape.  Mentality  retarded  in 
that  child  was  not  interested  in  its  surroundings  and  less  alert  than  nor- 
mally; she  says  several  short  words  but  no  sentences.  Child  cannot  stand 
alone.  (Fig.  204.)  Both  legs  stiff  with  moderate  flexion  and  adduction  at 
knees;  tendency  to  stand  upon  the  toes  of  each  foot — right  more  than  left, 
due  to  mild  Achilles  contracture.  Right  arm  slightly  imi)aircd  in  that  the  use 
of  it  was  more  awkward  tlian  of  the  left  arm.  Hearing  negative  (watch 
test).  Pupils  equal  and  react  normally.  Reflexes — patellar  exaggerated, 
right  more  than  left ;  right  ankle  clonus  and  double  Babinski,  Oppenheim 
and  Gordon  reflexes  more  marked  on  the  right  side ;  abdominal  reflexes  de- 
pressed;  deep  reflexes  of  the  right  arm  slightly  increased.  Fundi — retinal 
veins  enlarged;  nasal  margins  of  both  optic  disks  blurred  by  edema;  no 
obscuration  of  the  other  details  of  either  o])tic  disk.  Lumbar  i)uncture — ■ 
clear  cerebrospinal  fluid  under  increased  pressure  (a|)])roximateIy  18  mm.)  ; 
Wassermann  test  negative  and  cell  count  -S  cells  per  c.nun.  X-ray  (Doctor 
A.  J.  Quimby) — "convolutional  markiiigs  of  the  entire  vault  and  indicating 
an  incre^»se  of  the  inti*a<Tani<il  |>ressui"e"  (Fiir.  205). 
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Treat tnent. — In  the  belief  thi't  a  lowering  of  this  increased  intracranial 
pressure  by  means  of  asiibicrnporal  decompression,  and  if  nec«f?^r>%  a  bilat- 
eral decompression  would  afford  this  patient  a  lessening  of  the  spasticity  and 
a  chance  for  a  definite  mental  improvement  so  that  the  nltimate  result 
would  not  be  a  hopeless  condition,  it  was  decided  to  perform  a  left  sab- 
temporal  decompression  as  the  ri^ht  leg  and  the  right  arm  w*ere  more 
impaired  than  tlie  left  arm  and  the  left  \e^. 

Operation  (48  months  after  birth  and  injury). — Left  subtemporal  de- 
compression :  nsual  vertical  incision,  bone  removed,  and  no  complications. 
Dura  whitish,  tliiekened  and  tense;  upon  incising  it,  clear  cerebrospinal 
fluid  welled  out,  re%TaIing  a  very  *'wet/'  edematous  cortex  which  bulged 
and  tended  to  protrude  but 
did  not  rupture.  Beneath 
the  fissure  of  Sylvius,  the 
cortex  was  negative  except 
for  the  edema  and  a  slight 
elondy  induration  about  tlie 
vessels  in  the  sulci,  but  above 
the  Sylvian  fissure  thei'e  wns 
a  bluish  cystic  formation 
lying  in  the  cortex  itself  and 
extending  uj>ward  l)eyiind 
the  bony  margin  nf  the  de- 
compression opening;  it  was 
almost  4  enu  in  width.  Upon 
incising  its  outer  wall,  a 
stnall  amrnnit  of  straw -col- 
ored fluid  t^eaped,  permit- 
ting the  walls  of  the  cyst  to 
eollapse  and  the  utiderlying 
roi-tex  to  rise  s  1  i  g  h  1 1  y\ 
altbcHigh   it  WHS  v^ry  riiuch 

atrOJihied.     The  surrounding        prolonRtxl  infT«a»c  of  the  mtracranial  t>reMure  whiLi.  ^a 
.  . '  '.        firniMJ  by  t* 

cortex  was  negative  except 
for  the  edeirui  ami  the  wliitisb  cluudiness  about  the  vessels  in  the  sulci  (the 
residue  from  the  absoipticFn  of  a  former  subarachnoid  hemorrhage).  M 
a  profuse  escape  of  cerebrospimd  tiuid  had  occurred,  together  with  tlif 
evacuation  of  the  cortical  cyst,  the  cortex  became  less  tense,  and  at  the  end 
of  the  ojieration  it  pulsiited  iioriiudly-  Usual  closure  with  2  drains  of  nihber 
tissue  inserted.     Duration,  4»)  minutes. 

/^osJ'op*  nitirt  X<tlcs. — rneventfnl  recovery;  incision  healed  prr  primam: 
at  discharge,  the  operative  area  bulged  slightly  beyond  the  flush  of  *= 
pulsated  normally, 

E.ranniKttioii    (May    20^    1917 — 11    months   after  operation).— 
itiarked  ini]irovemeiit  of  bfith  the  spasticity  and  mentality  has  o 
although  the  right  arm  and  the  right  leg  are  still  slightly  stiffer  th 
left  side,  yet  the  child  is  now  able  to  walk  with  difficulty  and  th 
is  very  markedly  lessened;  metitally,  the  child  is  much  brighter anc 


20fj. — l^nt-prnl     rcintirrnopTFiTn     of    u.    four 
child  liaviofic  the  ctmelitiou  oi  spiuilii;?  diplegia  dut-  ' 
rorlirnl  homorrhinED  iit  birti*     Th«'  mnvnluticinal  i 
preekHure  atrophy  of  the  intier  table  f«f  the  VHiilt 
proh>nB(xl  inrrcasc  of  the  in 
firniMJ  by  the  specif]  testa. 
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ing  in  sentences.  No  convulsive  seizures  have  occurred.  Decompression 
area  is  slightly  depressed  beneath  the  flush  of  scalp.  Reflexes — patellar 
active,  right  more  than  left ;  no  ankle  clonus  and  a  left  Babinski  cannot  be 
obtained,  while  a  right  Babinski  only  with  difficulty  and  no  Oppenheim  or 
Gordon  reflexes ;  deep  reflexes  of  right  arm  possibly  more  active  than  of  left. 
Fundi — retinal  veins  possibly  enlarged ;  no  edematous  blurring  of  the  nasal 
margins  of  either  optic  disk. 

Last  Examination  (April  4,  1919 — 34  months  after  operation). — This 
patient  has  continued  to  improve  so  that  she  is  able  to  walk  and  to  run  with 
only  a  slight  spasticity  of  the  right  leg  and  an  awkwardness  in  the  use  of  the 
right  arm.  The  mentality  has  so  improved  that  the  Simon-Binet  tests  would 
indicate  the  child  as  being  of  five  years  rather  than  six  years  of  age.  No 
convulsive  seizures  have  occurred.  Decompression  area  depressed ;  its  size 
is  slightly  smaller  owing  to  new  bone  formation  about  the  periphery'' ;  pulsa- 
tion normal.  Reflexes — patellar,  increased,  right  more  than  left ;  no  ankle 
clonus  but  right  Babinski  still  persists ;  deep  reflexes  of  right  arm  passibly 
greater  than  those  of  left  arm.  Fundi — retinal  veins  negative;  details  of 
both  optic  disks  clear  and  distinct.  Parents  were  advised  to  continue  massage 
and  exercises  and  to  prevent  the  child  from  leading  a  too  oxcitinir  life  at 
school — possibly  on  half  time;  no  meats  or  moat  soups,  and  no  tea  or  cotYee : 
to  avoid,  if  possible,  the  extreme  heat  of  the  summer. 

Remarks. — The  marked  improvement  occurring  in  this  patient,  and  espe- 
cially following  the  operative  findings  of  apparently  a  cortical  hemorrhage 
and  therefore  with  a  permanent  destruction  of  the  affected  cortical  cells,  is 
moBt.  gratify  ing;  undoubtedly,  the  coi-tieal  cells  beneath  the  cystic  fonnatioa 
were  compressed  and  functionally  impaired  rather  than  actually  destroyed 
and  atrophied,  and  this  would  account  for  the  excellent  recovery  of  function 
of  the  extremities  and  the  lessening  of  the  spasticity ;  the  persistence,  how- 
ever, of  a  mild  impairment  of  the  right  leg  and  less  so  of  the  right  arm  results 
most  probably  from  a  permanent  damage  of  a  nimiber  of  the  cells  and  this 
condition  will  undoubtedly  continue. 

The  marked  improvement  of  the  mentality  emphasizes  the  effect  of  a 
definite  increase  of  the  general  intracranial  pressure  upon  the  development 
of  children  and  the  necessity  of  the  early  relief  of  this  increased  intracranial 
pressure  is  urgently  indicated  ;  naturally,  the  earlier  the  relief  is  possible  the 
greater  the  recovery  and  the  more  normal  the  individual — the  ideal  time  for 
the  operative  procedure  being  within  several  days  after  birth,  when  the 
hemorrhage  itself  can  be  drained  and  not  merely  the  effects  of  the  former 
hemorrhage  as  in  these  chronic  patients  years  later. 

The  danger  of  convulsive  seizures  occurring  in  this  patient  and  in  others 
similarly  affected  is  a  great  one  and  must  always  be  feared;  the  chances  of 
their  occurrence  in  this  patient  are  much  less  following  the  operation  than 
if  no  relief  of  the  increased  intracranial  pressure  had  been  afforded. 

Case  182. — Chronic  .severe  brain  injury  at  birth  associated  with  a  supra- 
cortical  and  cortical  hemorrhage  resulting  in  a  left  spastic  hemiplegia, 
mental  retardation  and  convulsive  seizures;  an  increased  intracranial  pres- 
sure. Right  subtemporal  decompression  and  drainage  and  one  month  later, 
a  left  subtemporal  decompression  and  drainage.    Marked  improvement. 
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No.  48. — William.    Eight  years.    White.    Special  schooL    U.  S, 

Adiiiitted  Januarj^  2,  1914 — 8  yeai*s  after  birth  and  injury.  Hospital  for 
the  Ruptured  and  Crippled.    Referred  by  Doct4>r  Virgil  P.  Qibney, 

Oporations. — First,  January  5,  1914;  right  subtemporal  deeompression 
and  drainage.  Second,  January  31,  1914;  left  subtempond  deeampres- 
sion  and  drainage. 

Discharged  February  21,  1914r— 21  days  after  second  operation. 

Famih/  historif  negative;  two  younger  children  living  and  well ;  no  mis- 
carriages  for  mother. 

Persomd  Ilufarp. — Firgit  child,  full  term,  difficult  labor  requiring  instm- 
ments;  child  remained  in  a  semieouseious  condition  for  one  week,  but  no 
convulsive  seizures  occurred.  Within  one  mouth  after  birth,  the  baby 
was  considered  a  normal  one  and  it  was  not  until  8  months  of  age  that 
it  was  observed  that  the  left  arm  and  left  leg  were  slightly  stiffer  than 
the  right  arm  and  right  leg;  the  child,  however,  was  able  to  hold  its  head 
up  at  the  norma!  apje,  but  the  time  of  its  sitting  up  and  attempting  to  walk 
was  delayed  several  months.  At  2  years  of  age,  the  child  was  able  t4>  walk 
with  difficulty  by  t!ragging  the  left  leg,  which  had  become  markedly  spastic, 
adducted  at  the  thigh  and  with  a  definite  contracture  of  the  left  Achilles 
tendon,  so  that  the  child  walked  upon  the  toes  of  the  left  foot;  the  left 
arm  was  held  Hexed  at  the  elbow  and  at  the  wTist  with  the  hand  prouated. 
The  parents  were  instructed  regarding  massage  and  exercises  of  the  left 
at^n  and  left  leg  and  these  were  administered  daily  up  to  the  present  time. 
At  three  years  of  age,  the  child  ** fainted" — suddenly  atared,  and  fell  from 
his  chair,  but  did  not  *' shake'';  during  the  past  tive  years,  these  **  fainting" 
spells  hii%^e  tMi'curred  at  irretadar  intervaJs  of  three  months  on  an  average 
an€l  on  only  6  occasions  did  the  child  have  a  couvulsive  seizure  of  the  left 
side  of  the  Ixidy — the  attack  always  beginning  in  the  left  leg.  The  men- 
tality was  definitely  impaired,  so  that  the  child  is  now  going  to  a  "special'' 
school;  very  iriitabh^^ — havinor  *'fits  of  temper/'  Patient  has  received 
the  usual  routiue  treatment  of  patients  of  this  character — daily  massage. 
exercises,  etc. 

Ej'nmlnfjtioH  upon  admission  (8  years  after  birth  and  injurj'). — Tem- 
perature, 9S.6  ;  pulse,  80;  respiration,  26.  Fairly  well  nourished.  Typical 
condition  nf  left  silastic  hcmii>legia  with  tlexor  contractures  of  the  arm  and 
leg — the  gait  being  a  tvpicnl  one  with  a  dragging  of  the  left  foot  and  walking 
ni>r»n  the  toes  of  theJ  left  f oot ;  left  side  of  face  smaller  than  the  right  side 
and  definitrly  weak — being  of  the  cortical  type  of  left  facial  paralysis  in  that 
the  left  tVirelu'iid  muscles  are  not  iuvolved.  Superficial  Simon-Binet  tests 
register  the  meutality  as  lieiug  about  o  years  of  age:  rather  dull  and  non- 
observant  of  surroundings;  very  irritable.  Hearing  negative;  otosconic 
examination  negative.  Pupils  equal  and  react  to  light  normally. 
patellar^left  very  much  exaggerated  ;  left  patellar  and  ankle  elf 
Babiuski ;  abdtuninal  reflexes  depressed  b\it  equal;  deep  refiex 
exaggerated.  Fundi — retina!  veins  dilated ;  nasal  marf 
disks  blurred  by  edema :  small  amount  of  new  tiss^^ 
margins  of  l>otb  optic  disks.  A^ision  could  not  '^^ 
to  the  lack  of  concentration  of  child.    LumI 
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fluid  under  increased  pressure  (approximately  20  mm.) ;  Wassermann  test 
negative.    X-ray  negative. 

Treatment. — This  marked  condition  of  left  spastic  hemiplegia  with  men- 
tal retardation  and  epileptiform  seizures  associated  with  an  increased  intra- 
cranial pressure  was  considered  as  being  due  most  probably  to  an  intracranial 
hemorrhage  at  the  time  of  the  birth  of  the  child,  and  it  was  considered 
advisable  to  lower  this  increased  intracranial  pressure  even  at  this  late  date 
of  several  years  following  the  original  injury ;  whether  the  increased  intra- 
cranial pressure  was  due  to  hemorrhage  or  to  the  condition  of  external 
hydrocephalus  or  to  some  other  cause  unknown,  yet  the  therapeutic  indica- 
tion was  to  relieve  this  increased  pressure  in  the  hope  that  the  condition 
might  then  be  improved — especially  the  lessening  of  the  mental  impairment 
and  of  the  spastic  hemiplegia,  and,  most  important,  to  afford  the  patient 
an  opportunity  of  relief  from  the  epileptiform  spells;  for  these  reasons,  a 
right  subtemporal  decompression  and  drainage  was  performed. 

Operations. — First,  right  subtemporal  decompression  and  drainage :  usual 
vertical  incision,  bone  removed,  and  no  complications;  bone  itself  was 
unusually  thick  (almost  1  cm.),  very  spongy  and  vascular.  (It  has  been 
ascertained  in  later  patients  having  this  condition  of  the  overlying  bone,  that 
there  is  usually  a  large  supracortical  or  cortical  hemorrhagic  cyst  beneath 
this  area  of  vascular  and  thickened  bone — and  it  so  proved  in  this  patient.) 
Dura  whitish,  thickened,  vascular  and  under  high  tension;  upon  incising 
it,  much  cerebrospinal  fluid  escaped,  exposing  a  large  supracortical  and 
cortical  hemorrhagic  cyst — bluish  in  appearance  and  almost  2  cm.  in  thick- 
ness, lying  almost  entirely  above  the  Sylvian  fissure  and  extending  upward 
beyond  the  upper  margin  of  the  dural  opening;  its  outer  wall  was  excised, 
allowing  more  than  an  ounce  of  straw-colored  tiuid  to  escape,  and  the 
walls  of  the  cyst  then  collapsed.  The  underlying  cortex  had  apparently 
been  badly  damaged  in  that  it  was  very  much  atrophied  and  anemic ;  except 
for  the  cloudy  induration  about  the  vessels  in  the  sulci,  the  surrounding 
convolutions  were  normal  in  appearance  but  under  high  tension.  At  the 
end  of  the  operation,  the  cortex  bulged  but  pulsated  only  feebly.  Tsual 
closure  with  2  drains  of  rubber  tissue  inserted.     Duration,  45  minutes. 

Post-operative  Notes. — T^noventfiil  operative  recovery;  the  decompres- 
sion area,  however,  bulged  so  tensely  and  remained  protruded  for  a  period 
of  over  3  weeks  following  the  operation  and  witli  such  slight  pulsation,  that 
it  was  considered  wiser  to  lower  this  high  intracranial  pressure  still  more 
by  means  of  a  bilateral  subtemporal  decompression  and  drainage  which 
was  now  performed. 

Second  Operation  (left  subtemporal  decompression  and  drainage — 2n 
days  after  first  operation). — Usual  vertical  incision,  l)one  removed,  and  no 
complications;  the  bone  itself  was  of  normal  thickness  and  character.  Dura 
whitish  and  tense,  and  upon  incising  it  a  small  amount  of  cere])rospinal 
fluid  welled  out,  revealing  an  edematous  cortex ;  ai)ove  the  Sylvian  fissure 
was  a  supracortical  cystic  formation  resulting  from  a  former  subarachnoid 
hemorrhage;  the  underlying  cereliral  convolutions  were  only  slightly  com- 
pressed and  apparently  not  dama«jred  anatoinieally.  About  the  vessels  in 
bowever,  was  a  small  amount  of  wliitish  induration  but  of  less 
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extent  than  over  the  right  cerebral  cortex.    At  the  end  of  the  operation  v 
eortex  reeeded  and  pulsated  normally.     Usual   closure  with   2   drains  of 
rubber  tissue  inserted.    Duration^  40  minutes, 

Fost-o^perative  ^^oies. — Uneventful  operative  recovery,  the  incisicm  healed 
per  primam  and  at  the  time  of  discharge,  on  the  tweuty*first  day  after  the 
second  opera tion,  both  decompression  aiTas  bulged  slightly  beyond  the  flii&k 
of  the  scalp  but  piilsated  normally;  even  before  his  discharge  from  the  hos- 
pital, there  was  a  definit^^  lessening  of  the  spasticity  of  the  left  arm  and  of 
the  left  leg,  and  it  was  possible  for  the  patient  to  stand  upon  the  left  hed' 
when  pressing  down  upon  the  toes;  the  left  arm  was  also  much  more 
'* limber."  The  parents  were  advised  to  continue  the  massage  and  exercises 
«s  before  the  operations. 

Ejraminatian  (April  13,  1916 — 21  months  after  operations). — ^A  marked 
improvement  has  steadily  progressed  during  the  past  2  years — both  mentalJy 
and  physically,  «ntl  most  important  of  all,  there  has  been  no  recurrent'e 
of  the  epileptiform  spells,  although  he  ''fainted'*  twice  (the  last  time,  me 
year  ago)  but  he  did  not  * 'shake/*  There  is  still  a  definite  limp  of  the  left 
leg  and  the  left  arm  is  used  awkwardly,  but  he  is  now  able  to  walk  upon  the 
left  heel  ami  to  use  his  left  ann,  although  not  so  well  as  the  right  arm  (Fig. 
206).  The  mentality  has  so  improved  th*it  he  is  now  able  to  go  to  school  in  a 
regular  class  hut  is  two  gradep>  below  the  class  for  his  age;  not  so  irritable 
as  formerly  and  as  his  father  sayw,  * ' a  changed  boy  in  every  way, ' '  Reflexes; 
patellar^ — left  more  active  than  right ;  exhaustible  left  ankle  clonus  and 
double  Eabinski;  reflexes  of  left  arm  more  active  than  of  right.  Fundi — 
retinal  veins  slightly  enlarged ;  no  edematous  blurring  of  the  details  of  either 
optic  disk;  connective-tissue  formation  persists  as  before  the  operation. 
Both  deeompression  areas  are  depressed  and  i>ulsate  normally;  slightly 
smaller  due  to  new  bone  formiition  about  the  periphery. 

Last  Repori  (Sept.  22,  lf>l^ — 67  months  after  operations). — Letter  from 
father  states^  "AYilliam  Ikes  Kteadily  improved,  and,  althou«jh  he  k  not  yet 
a  iiut'uial  boy,  he  is  drveloping  mentally  and  physically  e.^ch  year.  X«i 
tit  during:  the  past  two  years." 

^f  ^11  fir /i 5 .—The  operative  fiudings  of  not  only  a  snpracortical  but  also  a 
e{)rtical  hemorrhagic  cyst  of  the  right  hemisphere  indicate  that  tlie  cortical 
damage  o%Tr  this  area  is  a  permanent  one  and  therefore  no  complete  r^ceveiy 
of  the  left  arm  miH  leCt  leg  is  possible;  however,  au  improvement  was 
possible  following  the  puncture  of  the  cyst  itself  and  the  lowering  of  the 
general  intracranial  pressure  owing  to  the  fact  that  the  cortical  cells  about 
the  periphery  of  the  cystic  format  ion  were  merely  compressed  and  function- 
ally impaired— nut  destroyed  as  were  probably  the  cortical  cells  1\tii^ 
directly  beneath  the  cA-Et.  A  much  greater  improvement  of  the  left  arm 
and  left  leg  would  have  been  possible  if  the  hemorrhage  had  bee 
cortical  one  entirely  rather  than  some  of  it  beint*  in  the  eortex  iti 

The  presence  of  the  bilateral  Babinski  is  explained  by  the 
findings  over  the  left  cerebral  hemisphere  and  if  the  hemorrhagi 
left  cerebral  hemisphere  had  been  of  larger  amount^  then  undou' 
condition  of  this  patient  would  have  been  one  of  spastic  diplegia 
rather  than  that  of  left  hemiplegia  alone* 
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If  tlie  intracranial  pressure  is  so  high  that  a  unilateral  decompresssiou 
and  drainage  is  not  sufficient  to  lower  the  iiitraeranial  pressure  so  that  the 
operative  area  becomes  depressed  beneath  the  flush  of  the  surrounding  scalp. 


Fio.  2CNj. — Two  yBitm  U'lh tv^lna  a  lowiiritiBf  of  tii«  int■r^^a*t^l  itiiracraiiml  ;»rce*uro  in  a  bo^  of  8  y&kxm 
of  Age  bu'L  iii|<r  the  cunditiuu  oi  L<lL  apatiUti  LtiUiipUigiiL  with  lueutal  reiuniAtion  and  cunvuUive  seiiuret; 
m*fk«Mi  improvement. 


then  a  bilateral  decompression  is  always  advisable  and  within  a  period  of 
three  months,  or  at  most  six  months,  following  the  first  operation.  The 
two  operations  should  rarely  be  performed  at  the  same  time  and  only  when 
the  intracranial  pressure  is  so  binh  that  the  closure  of  the  unilateral  decom- 
pression woidd  be  a  diffieult  procedure  with  possible  damage  to  the  under- 
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lying  cortex,  unless  a  bilateral  decompression  is  immediately  performed ;  this 
necessity  rarely  occurs. 

Case  183. — Chronic  severe  brain  injury  at  birth  associated  with  a  supra- 
cortical  hemorrhage  and  with  a  resulting  condition  of  spastic  diplegia,  mental 
retardation  and  convulsive  seizures;  an  increased  intracranial  pressure. 
Bilateral  decompression  and  drainage.    Marked  improvement. 

No.  14. — George.    Ten  years.    White.    U.  S. 

Admitted  September  22,  1913 — 10  years  after  birth  and  injury.  Poly- 
clinic  Hospital.    Referred  by  Doctor  John  A.  Wyeth. 

Operations. — First,  October  3,  1913;  right  subtemporal  decompression 
and  drainage.  Second,  December  2,  1913 — 2  months  after  first  operation; 
left  subtemporal  decompression  and  drainage. 

Discharged  December  12,  1913 — 10  days  after  second  operation. 

Family  history  negative ;  no  other  children ;  no  miscarriages  for  mother. 

Personal  History. — First  child,  full  term,  diflScult  labor  requiring  instru- 
ments ;  child  bluish  for  several  hours  after  birth.  One  hour  after  birth,  baby 
.  had  a  general  convulsive  twitching  of  both  arms  and  of  both  legs' and  this 
continued  each  day  for  several  minutes  during  the  following  week.  Great 
difficulty  in  swallowing  during  this  period.  The  convulsive  seizures  now 
ceased  and  the  condition  of  the  child  so  improved  that  he  was  considered 
a  normal  child  at  one  month  of  age,  and  it  was  not  until  7  months  of  age 
that  it  was  observed  that  both  arms  and  both  legs  were  slightly  stiflf  and 
that  they  were  not  being  used  freely.  This  stiffness  and  spasticity  of  the 
arms  and  legs  gradually  increased;  a  definite  adductor  contraction  of  the 
thighs  was  noticed  at  one  year  of  age  and  a  double  Achillesf  contracture  at 
15  months  of  age.  The  general  development  of  the  child  v/as  also  delayed  in 
that  he  could  not  hold  up  his  head  until  one  year  of  age,  could  not  sit  up 
alone  until  2  years  of  age,  and  was  unable  to  stand  until  4  years  of  age,  but 
never  alone  and  always  re<iuiring  support.  During  this  time,  a  '^faintinc:'' 
spell  occurred  on  the  average  of  one  each  month,  but  not  alwa^'s  associated 
by  a  ** shaking''  of  the  arms  and  legs;  during  the  past  4  years,  there  have 
occurred  only  3  general  convulsive  seizures — the  last  one  being  2  months 
ago.  The  stiffness  and  spasticity  of  the  arms  and  legs,  associated  with 
contractures  at  the  knees,  ankles,  elbows  and  wrists,  gradually  increased 
during  these  years,  so  that  the  child  was  unable  to  stand  alone  until  6  years 
of  age  and  was  first  able  to  walk  alone  and  with  great  difficulty  and  awk- 
wardness only  at  8  years  of  age  (2  years  ago) ;  the  knees  are  closely  adducted 
in  the  ** scissor''  type  of  gait  and  both  heels  are  so  elevated  by  the  extreme 
Achilles  contractures  that  the  child  can  only  stand  and  walk  upon  the  toes. 
The  mentality  has  been  greatly  retarded.  Speech  has  never  been  intelligent 
except  to  mother,  who  also  complains  of  the  extreme  irritability  of  the  child. 

Examination  upon  admission  (10  years  after  birth  and  injury). — Tem- 
perature, 98.6^;  pulse,  78;  respiration,  24.  Rather  poorly  nourished.  A 
typical  condition  of  spastic  diplegia  with  flexor  contractures  at  both  knees 
and  ankles  and  both  anns  flexed  at  the  elbows  and  wrists  with  the  hands  in 
the  position  of  pronation;  healed  ** sores"  on  the  inner  sides  of  both  knet« 
due  to  their  rubbing  in  attempting  to  walk,  owing  to  the  marked  adductor 
spasm  of  both  thighs.    Neither  heel  can  touch  the  ground,  as  the  contracture 
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of  both  Achilles  tendons  in  marked.  Neither  wrist  can  be  extended  nor  the 
arms  straightened  at  the  elbows  on  account  of  the  contractures  of  the 
flexor  miiseles.  The  use  of  the  hands  is  very  limited  and  the  movements  of 
the  arms  very  uncertain  and  awkward.  Tiie  patient  has  the  *^reatest  diffi- 
culty in  walking — waddling  in  a  jerk}'  manner  and  most  uncertain,  the 
patient  attempting  to  hold  to  any  support.  Frequent  facial  movements  of  an 
athetoid  character  with  continuous  drooling  from  the  mouth.  Mentality 
markedly  retarded — Simon-Binet  tests  indicate  an  age  of  about  6  yeai^; 
the  unintelligible  speech,  however,  atul  the  gn^at  awkwiirdne^s  of  the  hands 
interfered  very  much  with  the  accuracy  of  the  mental  tests.  .Much  difii- 
eulty  in  walking— waddling  in  a  jerky  manner  and  most  uncertain,  the 
unstable  emotionrdly— has  fits 
of  temper  and  ''tantrums." 
Hearing  negative;  otoseopic 
examination  negative.  Pupils 
equal  and  react  to  light  nor- 
mally. Kc H e xes — pat*^l  I ar  very 
much  exaggerated  but  ecpuil; 
double  patellar  and  ankle 
clonus ;  d  o  u  b  I  c  Bubinski, 
Oppcnheira  and  G  o  r  d  o  n 
re  tl  e  X  es ;  a  bd  om  i  u  a  1  re  fl  e  x  es 
depressed  but  equal;  deep 
reflexes  of  both  arms  equally 
exaggerated-  Fuudi — retinal 
veins  dilated  and  their  walls 
thickened  with  new  tissue  for- 
mation ;  nasril  halves  ami  t*^m- 
poral  margins  of  buth  optic 
disks  blurrefl  by  edema  :  much 
new  tissue  formation,  causing 
both  disks  to  he  slightly  paler 
than  nonnally — a  mild  condi- 
tion of  secondary  ojttic  atrophy, 
tore:   clear  cerebrospinal    riui<l 


Plr,.  2D7. — fonvoluiioriftl  markini?!*  of  prc«aufe  atrophy 
of  thf  inner  table  of  tin*  x*!iult  hi  a  hoy  uf  ten  yeans  Imvini!  a 
prolr»f]if('<J  inrj-eoseof  the  intraeraninl  prejfaure  duetoaftupra- 
cortienJ  hemnrrhaiie  athlrth;  fiiarknl  iinprtiverjjent  fulJuw- 
iDg  the  fiperation  vi  bilateral  iiecH*njpre*ii<itm  and  drainage. 


Vision  14  20  in  each  i*yi\  Luml)ar  punc- 
ouder  iucreaiied  pi-essure  (approxiuuitely 
24  mm.);  Was-sermann  test  negative.  X-rfiy  (Doctor  A.  J.  Quimby)  — 
**signs  of  an  increased  intracranial  pressure  in  the  convolutioiml  thininng  of 
the  vault,  espeeiidly  in  the  frnutal  and  occipital  arcns**  (Fig,  207). 

Treattitftif, — The  preseru-c  of  a  high  iutracraiiial  pressure  sufficient  to  pro- 
duce seeondar>-  changes  of  the  optic  ut^rve  disks — whether  the  intnicrauifil 
lesion  can  he  localized  or  not  and  whether  the  diagnosis  is  one  of  intra- 
cranial tumor,  hydrocephalus,  benmrrhagc  or  what  not— the  therapeutic 
indication  is  to  lessen  this  incn^aserl  intracranial  pressure,  cither  by  means 
of  medicine  or  by  the  opcratifin  of  cranifil  decompres^sion ;  medieine  bcinir 
of  no  real  value  in  these  patients,  it  was  decided  to  aflord  this  patient  a 
chance  of  iraprovemeut  by  means  of  a  subtemporal  dccoinpivssion  and  drain- 
age. The  clinical  history  of  a  diffii'ult  labor  immediately  followed  by 
convulsive  twitchings  iim]  then  hiter  by  an   increasing  spasticity  of  both 
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arms  and  legs  associated  with  mental  retardation,  occasional  epileptiform 
spells  and  emotional  instability  and  the  persistent  increased  intracranial 
pressure — ^these  facts  would  indicate  a  condition  of  supracortical  hemor- 
rhage at  the  time  of  birth  and  later,  the  development  of  an  external  hydro- 
cephalus due  to  the  partial  blockage  of  the  stomata  of  exit  in  the  cortical 
veins  of  the  cerebrospinal  fluid,  so  that  a  severe  condition  of  cortical  edema 
is  present.  The  lowering  of  this  increased  intracranial  pressure  by  means  of 
a  subtemporal  decompression  and  drainage  and,  if  necessary,  a  bilateral  sub- 
temporal decompression  and  drainage  is  essential  in  order  that  an  improve- 
ment be  possible. 

Operations  (First,  October  3,  1913 — 10  years  after  birth  and  injury).— 
Right  subtemporal  decompression  and  drainage :  usual  vertical  incision,  bone 
removed,  and  no  complications,  except  for  the  thinness  of  the  bone.  Dura 
thickened,  whitish  and  under  high  tension;  upon  incising  it,  much  cer^ 
brospinal  fluid  welled  through  the  dural  opening,  exposing  a  very  edema- 
tous '*wet''  cortex;  above  the  Sylvian  fissure  was  a  definite  supracortioal 
cystic  formation  of  a  former  subarachnoid  hemorrhage — about  1  cm.  in 
thickness;  upon  puncturing  its  outer  wall,  a  small  amount  of  straw-colored 
fluid  escaped  from  it.  About  the  vessels  in  the  sulci,  both  above  and  below 
the  Sylvian  fissure,  was  a  whitish  induration — ^most  probably  the  remnant 
of  the  subarachnoid  hemorrhage  collected  in  the  sulci  and  there  becominsr 
organized.  At  the  end  of  the  operation,  the  brain  pulsated  slightly  and 
the  cortical  protrusion  lessened,  so  that  it  was  possible  to  approximate  the 
edges  of  the  overlying  temporal  muscle  without  damage  to  the  cortex.  Usual 
closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  50  minutes. 

Post 'Operative  Notes. — Uneventful  operative  recovery;  incision  healed 
per  primam,  so  that  patient  could  be  discluirged  on  the  eighth  day  after 
the  operation ;  the  decompression  area  bulged  tensely  but  pulsated  slightly 
and  it  was  hoped  that  a  bilateral  decompression  would  not  be  necessan*. 
This  patient  was  repeatedly  examined  during  the  following  2  months  and 
although  a  definite  improvement  occurred  in  the  lessening  of  the  spasticity  of 
both  the  arms  and  legs,  yet  the  decompression  area  bulged  so  tensely  as  a  re- 
sult of  the  intracranial  pressure,  that  it  was  deemed  advisable  to  perform  a 
left  subt<?mporal  decompression  in  order  to  lower  this  pressure  still  more. 

Seeoiid  Operation  (December  2,  1913 — 2  months  after  first  operation). — 
Left  subtemporal  decompression  and  drainage :  usual  vertical  incision,  bone 
removed,  and  no  complications;  the  bone,  however,  was  ver>'  thin — ^not  much 
thicker  than  paper  (due  to  pressure  atrophy).  Dura  (as  at  first  operation) 
was  whitish,  thickened  and  tense,  and  upon  incising  it  a  large  quantity  of 
cerebrospinal  fluid  gushed  through  the  dural  opening;  upon  enlarging  the 
dural  opening,  a  supracortical  cystic  formation  extended  upward  beyond 
the  Sylvian  fissure  and  the  upper  edge  of  the  dural  opening  as  at  the  first 
operation ;  extensive  cloudy  induration  about  the  vessels  in  the  sulci.  At 
first,  the  cerebral  cortex  protruded,  but  as  the  escape  of  much  cerebrospinal 
fluid  continued,  this  bulging  lessened  and  the  cerebral  pulsation  became 
almost  normal.  X^sual  clasure  with  2  drains  of  rubber  tissue  inserted. 
Duration,  45  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery  in  that  the  incision 
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healed  per  primam  and  it  was  possible  for  the  patient  to  be  discharged  on  the 
tenth  day  after  operation.  The  parents  were  advised  to  continue  the  massage 
and  exercises  just  as  before  the  operations — also  the  advisability  of  this 
patient  attending  a  **8peciar'  school. 

Examifiation  (April  13,  1913 — 16  months  after  second  operation). — The 
marked  physical  and  mental  improvement  of  this  patient  is  very  striking; 
not  only  has  the  spasticity  lessened  to  such  a  degree  that  the  patient  can 
now  walk  easily  although  awkwardly,  but  a  much  freer  use  of  the  hands 
has  resulted  and  the  mental  change  is  so  marked  that  his  teachers  in  school 
are  most  enthusiastic  regarding  his  progress.  It  is  now  possible  to  under- 
stand his  speech  and  he  is  so  much  more  stable  emotionally  that  he  can 
be  controlled  without  difficulty  and  his  **fits"  of  temper  are  of  very  rare 
occurrence.  No  ** fainting"  spells  or  convulsive  seizures  have  occurred  since 
the  first  operation.  *  Drooling  from  the  mouth  only  occasionally  occurs  and 
only  when  the  patient  becomes  excited.  Both  decompression  areas  bulge 
slightly  beyond  the  flush  of  scalp ;  pulsation  normal.  Pupils  equal  and  react 
normally.  Reflexes — patellar  active  but  equal;  exhaustible  right  ankle 
clonus  and  double  Babinski ;  deep  reflexes  of  both  arms  active  but  equal. 
Fundi — retinal  veins  enlarged;  lower  nasal  margins  of  both  optic  disks 
slightly  blurred  by  edema;  the  secondary  new  tissue  formation  persists  as 
before  the  operations.  It  is  now  possible  to  flex  both  feet  dorsally  to  a  right 
angle,  so  that  both  heels  can  touch  the  floor;  adductor  spasm  of  both  thighs 
has  lessened  very  much  but  it  is  still  present;  both  arms  can  now  be 
straightened  at  the  elbow  and  the  flexor  contractures  at  both  wrists  are 
greatly  improved  (Fig.  208).  The  continuance  of  the  routine  daily  massage 
and  exercises  is  advised  as  before  the  operation. 

Last  Report  (May  20,  1919 — 16  years  after  birth  and  65  months  after 
operation). 

Patient  has  continued  to  improve  in  every  way — especially  mentally  and 
physically;  speech  is  now  intelligible  although  the  words  are  slurred  at 
times,  and  no  convulsive  seizures  have  occurred.  **In  every  way,  George 
is  more  like  a  natural  boy.'' 

Remarks, — The  continued  improvement  of  this  patient  is  most  gratifying 
and  especially  when  the  condition  is  remembered  as  being  such  an  extreme 
one  of  spastic  diplegia — the  greatest  difficulty  in  walking  alone,  the  restricted 
use  of  the  hands,  the  retarded  mentality,  the  unintelligible  speech  and  the 
emotional  instability  and  occasional  epileptiform  seizures — this  condition 
in  a  boy  of  ten  years  of  age,  and,  ^vithin  a  period  of  6  years  following  the 
operations  and  a  lowering  of  the  increased  intracranial  pressure,  the  con- 
dition of  this  patient  is  so  improved  both  physically  and  mentally  that  he 
no  longer  seems  to  be  the  same  boy.  He  now  walks  alone  to  school  where 
his  mental  progress  has  been  most  rapid ;  he  is  able  to  use  both  hands  more 
freely  and  writes  fairly  easily ;  his  speech  is  intelligible  to  all  and  he  is  emo- 
tionally normal  as  other  boys  of  his  age — and  most  important — the  absence 
of  convulsive  seizures.  All  of  this  improvement  has  followed  since  the 
lowering  of  the  increased  intracranial  pressure  by  means  of  the  two  sub- 
temporal decompressions. 

The  presence  still  of  a  slight  increase  of  the  intracranial  pressure  could 
44 
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now  undoubtedly  be  avoided  in  similar  patients  by  the  use  of  the  linen 
strands  for  a  permanent  and  more  complete  drainage  of  the  partially 
blocked  cerebrospinal  fluid — the  condition  in  so  many  of  these  patients 
being  one  really  of  external  hydrocephalus  resulting  from  the  partial  block- 
age of  the  excretion  cerebrospinal  fluid  through  the  stomata  of  exit  in  the 
walls  of  the  cortical  veins  in  the  sulci ;  at  present,  all  of  these  patients  having 
very  **wet/'  edematous  brains  are  treated  by  this  means  of  drainage 
thus  making  possible  the  lowering  of  the  increased  intracranial  pressure  to 
normal  and  tlie  probability  of  its  remaining  normal. 

The  pressure  atrophy  of  the  bones  of  the  vault  to  the  extent  of  thinning 
them  to  the  thickness  of  only  a  sheet  of  paper  is  quite  common  in  these  older 
patients  in  whom  the  intracranial  pressure  is  high  and  prolonged  over  a 
period  of  years ;  rontgenograms  are  important  in  these  patients  in  confirming 
the  signs  of  increased  intracranial  pressure  as  revealed  by  the  ophthalmo- 
scope and  the  spinal  mercurial  manometer;  negative  rontgenograms,  how- 
ever, do  not  indicate  the  absence  of  an  increased  intracranial  pressure. 

Case  184. — Chronic  severe  brain  injury  occurring  at  birth  and  associated 
with  a  supracortical  hemorrhage  and  a  resulting  spastic  diplegia;  an 
increased  intracranial  pressure.  Bilateral  subtemporal  decompression. 
Marked  improvement. 

No.  545. — John.    Sixteen  years.    White.     School.    U.  S. 

Admitted  April  16,  1916 — 16  years  after  birth  and  injury.  Poly- 
clinic Hospital.     Referred  by  Doet^tr  John  A.  Bodine. 

Operations.— First,  Aprii  23,  1916;  second.  May  3,  1917  (12  months 
later).    Left  and  right  subtemporal  decompressions  and  drainage. 

Discharged  May  16,  1917 — 13  days  after  second  operation. 

Family  history  negative ;  four  sisters  living  and  well ;  father  and  mother 
living  and  well  and  no  history  of  nervous  disease  in  the  families  of 
either  parents. 

PersofKil  History, — Third  child,  full  term,  difficult  labor  requiring  in- 
struments; **blue  baby,"  becoming  normal  in  appearance  in  three  days; 
no  cranial  injuries  noted  ;  no  convulsive  seizures.  Some  difficulty  in  nursing 
the  child  in  that  there  was,  apparently,  difficulty  in  swallowing  and  much 
regurgitation.  Child  was  considered,  however,  a  normal  child  luitil  the 
eighth  month,  when  it  was  noticed  that  both  legs  were  slightly  stiff — right 
one  more  than  left,  and  also  the  arms  possibly  stiffer  than  usual.  Child 
did  not  progress  normally  in  that  he  was  unable  to  hold  up  his  head  until 
the  fifteenth  month,  could  not  sit  alone  until  the  twenty-sixth  month  and 
the  stiffness  of  the  arms  and  legs  became  more  marked  as  the  child  became 
older;  speech  was  also  delayed  until  thirly  months  of  age  and  even  then  only 
monosyllables  were  used  and  with  much  slurring  and  indistinctness;  at 
3  years  of  age,  the  irieocirdination  of  Tnov(Miieiits  ])eeaiue  more  marked 
and  although  the  child  learned  to  walk  at  forty-six  months  of  age,  yet  he 
did  so  with  great  diffieuUy  and  awkwardness,  having  a  typieal  spastic  gait 
associated  with  mueh  niuseuhir  iiieoordination -.  athetoid  inovements  now 
became  more  noticeable.  The  right  ariii  and  the  right  leg  wer(»  always 
stiffer  and  more  awkward  than  the  left  ai-ni  and  the  left  leg — the  right  foot 
dragging.     The  condition  was  diagnosed   as  *' Little's   disease''   and  the 
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nnitini'  treatuiciit  of  iiuussiif^e  and  t^xureises  advised  hut  the  prognosis  was 
coriNidered  ahwoluti-iy  bad;  no  ophthiilmoscopie  examinations  or  lumbar 
punidiireH  \xvrv  perforitied  to  estimate  aceiiriitely  the  presence  or  not  of  an 
inn-cased  intracraiiial  prusKun'  and  tliiis^  the  condition  was  not  differ- 
ent intrd  from  tlinise  [mtierds  havinir  a  spa^stie  paralysis  due  to  a  lack  of 
dt'vivlnpinc^iit  nnd  naturally  not  having  an  increased  intracranial  pressun:'. 
During  the  past  few  ycjirs,  the  mudition  of  spastic  luiralysis  of  !>oth  arms 
and  of  iKJth  le^  has  persisted  together  ^itb  the  marked  impairment  of 
Hpeeeh.  so  mueh  ho  tliat  the  patient  has  great  diflhndty  in  niakinL?  himsplf 
tindersti>ml— the  itit-ntality  beinj^  only  slitrhtly  impaired.  Xo  convulsive 
seizures  have  oeeurretl. 

Exam  (tut  Hon  upon  admission  (16  years  after  injury),— Temperature, 
98.6*^;  pulse.  80;  respiration,  24;  blood -pressure,  118.  Fairly  well-devel- 
opvi\  niul  n<nirislied.  Marked  spastic  paralysis  of  both  arms  and  le^s^the 
latter  more  atVi'eted:  lioth  legs  are  adiiueted  so  that  the  knees  tend  to 
cros3;  le^  slijihtly  flexed  at  the  knees  and  a  definite  talipes  Ofpiinus  is  prw- 
ent — ri^ht  uiore  than  left:  he  walks  with  much  difficulty  and  awkwardness 
dra^'^iuLT  the  riirtit  foot.  Both  arms  stiff  but  less  so  than  the  le^rs,  and  no 
etuitraehires;  rijzht  anu  mure  impaired  than  the  left;  on  attempting  to 
nst*  the  luuids,  the  cM>arse  tremor  and  incotirdination  incre^ise.  The  speech 
is  markeiily  impaired  in  tJnit  all  of  the  words  are  slurred  and  indistinet 
and  it  is  with  ditliculty  that  he  can  be  inidei*stood.  ^larked  impairment  in 
swallowinjr  so  that  occasioiuilly  li*iuids  rcHuni  by  the  nciSi\  M^italitT 
sliyrhtly  impainnl — the  Siiuon-Binet  tests  re^ist**rinf]r  an  age  of  12  yeari 
plus  rather  I  ban  tlie  actual  a^e  of  16  years.  The  emotional  reai^tioQi  art 
fairly  nonual.  Pupils:  etiual  and  react  to  lij^jht  and  accommodataim  Bor* 
nudly;  no  iiystairnius;  no  orular  jiaralyses.  Reflexes:  patellar — both 
^^rattxl»  ri^dit  more  than  l*'it:  inexhaustible  patellar  and  ankle 
bilateral  liabinski,  Opperdieim  and  Gordon  reflexes;  abdominal 
piT.sent  and  etpud  ;  deep  reflexes  of  both  arms  and  masseteric 
ertniscd.  Fundi — retinal  veins  sli^rhtly  enlar<red  with  their  walls 
both  optic  disks  possibly  paler  than  normally,  with  a  definite 
obscuration  of  the  nasal  marjirius:  both  physiological  eups  shallow 
naiive  tissue  fornuitioTU  Lumbar  puncture — clear  cerebrospiml  §mi 
under  increased  pressure  ( approximately  16  mm.)  ;  Wassenai^  mil 
nciralive  and  cell  count  wa^  4  cells  per  c.mm.  X-ray  (Doctor  W.  & 
Stewart ) — ' '  nejrative. 

Trfntment. — The  history  and  the  presence  of  an  increased 
pressnn\  asstK'iatt*d  with  a  spastic  dipletria,  more  on  the  right  side  i 
the  left  side  and  with  oidy  slight  mental  impairment,  made 
t^jx^ration  of  left  subtemporal  decompression  to  h)wer  this  inereaaad] 
in  the  belief  that  a  definite  improvement  of  this  patient  would  re* 
at  this  bite  vb^te,  ft^llowing  the  original  intracranial  injury;  the 
of  convulsive  s^^inires  was  also  an  encouraging  prognostic  factor  in 
the  iiperation  advisable. 

f^pentthn  (16  years  after  injury").— Fii*st,  left  subtemporal  dc* 
sion  and  drainap* :  us\ml  vertiral  incision,  hone  removed,  and  n* 
cations.    Duni  thickened*  whitish  and  under  high  tension;  upon  ii 
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dear  cerebrospinal  fluid  spurted  to  a  height  of  3  inches,  and  upon  en- 
larging the  dural  opening  a  very  **wet/'  edematous  cortex  tended  to  pro- 
trude but  did  not  rupture,  owing  to  the  rapid  escape  of  much  cerebrospinal 
fluid.  Below  the  fissure  of  Sylvius,  the  cortex  was  apparently  normal,  but 
extending  down  to  the  Sylvian  fissure  was  a  cystic  supracortical  formation 
lyiiig  beneath  the  arachnoid  and  filled  with  a  straw-colored  fluid;  upon 
excising  its  outer  wall  and  allowing  this  fluid  to  escape,  the  underlying 
compressed  cortex  was  enabled  to  rise  after  the  cyst  itself  collapsed ;  several 
of  the  underlying  cerebral  convolutions  appeared  pale  and  atrophied  from 
pressure ;  this  cystic  formation  was  at  least  1  cm.  in  thickness  and  extended 
upward  over  the  parietal  lobe  as  far  as  could  be  seen  beyond  the  bony  edge 
of  the  decompression  opening.  About  the  vessels  in  the  Sylvian  fissure  was  a 
whitish  induration  due  to  the  organization  of  the  former  hemorrhage  about 
the  vessels,  and  this  same  condition  was  present  about  the  vessels  in  the 
sulci.  (Apparently  the  cystic  formation  seen  at  operation  was  the  lower  por- 
tion of  an  extensive  hemorrhagic  supracortical  cyst  resulting  from  the  former 
intracranial  hemorrhage  at  the  time  of  birth  and  as  both  sides  of  the 
patient's  body  are  affected,  it  is  most  probable  that  the  cortex  of  the  other 
hemisphere  is  also  similarly  impaired.)  At  the  end  of  the  operation,  the 
cortex  pulsated  almost  normally.  Usual  closure  with  2  drains  of  rubber 
tissue  inserted.    Duration,  35  minutes. 

Post-operative  Notes. — Uneventful  convalescence;  incision  healed  per 
primam  and  the  patient  was  discharged  on  the  twelfth  day;  the  decompres- 
sion area  bulged  slightly  but  pulsated  almost  normally,  and  it  was  decided 
to  wait  for  a  period  of  6  months  to  1  year  in  the  hope  tliat  the  increased 
intracranial  pressure  would  be  entirely  relieved  l>y  this  one  operation,  as 
w^ould  be  indicated  by  the  usual  tests  of  intracranial  pressure  and  the 
'*sinking-in''  and  depression  at  the  site  of  the  decompression  opening;  the 
routine  treatment  of  massage,  exercises,  etc.,  was  advised  as  before. 

During  the  following  year,  the  patient  made  a  deflnite  improvement  in 
that  the  spasticity  of  both  arms  and  legs  lessened,  but  more  of  the  right  side 
of  the  body  than  of  the  left,  so  that  the  patient  now  could  use  the  right  arm 
and  right  leg  better  than  the  left  arm  and  left  leg.  (This  is  an  interesting 
observation  and  of  frequent  occurrence  in  these  patients — a  left  decompres- 
sion causing  a  more  marked  improvement  and  lessened  spasticity  of  the 
right  side  of  the  body  than  of  the  left  side  and  vice  versa,  and  this  is  what 
one  would  naturally  expect.)  The  speech  had  improved  so  that  it  was  more 
intelligible  and  his  school  teacher  reported  a  greater  mental  capacity  and 
aptitude.  The  decompression  area,  however,  continued  to  remain  flush  with 
the  surrounding  scalp  and  it  did  not  become  depressed  so  that  a  bilateral 
decompression  was  considered  advisiible. 

Examination  upon  second  admission  (April  26,  1917 — 17  years  after 
the  injur>'  and  one  year  after  operation). — Temperature,  98.6^;  pulse,  80; 
respiration,  24 ;  blood-pressure,  120.  Definite  spastic  diplegia  but  much 
less  than  one  year  ago  ;  tlie  stiffness  and  awkwardness  of  the  left  arm  and  left 
leg  are  now  greater  than  that  of  the  ri»rht  arm  and  right  leg;  the  right  leg 
no  longer  drags  and  patient  walks  less  upon  the  toes  than  before.  The 
speech  has  markedly  improved  and  he  can  be  understood  with  less  difficulty; 
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no  impairment  of  swalk>\vin§^.  Meutality  bas  defiuit^ly  improved^ — Simon- 
Binet  tests  now  registering  him  as  of  the  age  of  almost  15  years ;  his  emo- 
tional eoiitrul  in  also  better.  Pupils  present  and  react  to  light  and  aeeommo- 
dation.  Reflexes — patellar  very  aetive,  left  possibly  more  than  right;  ex- 
haustible rij2:ht  patellar  and  ankle  clonus,  but  inexhaustible  left  patellar  and 
ankle  elouus ;  double  Bal)inslvi,  Gordon  and  Oppenheim  reflexes ;  abdomuaal 
reflexes  present  and  equal;  deep  reliexes  of  both  arni.s  iiterea.scd — ^left  pos- 
sibly more  than  right.  Fundi — -retinal  %'eins  enlarL^ed  and  a  definite  blur- 
ring of  the  nasal  margins  of  both  optic  disks— left  possibly  more  than  riserht; 
otherwise  the  fnudi  are  the  same  as  at  the  preceding  examinations  of  one  year 
a^o.  Lumbar  puncture — clear  cerebrospinal  fluid  under  inereased  pres- 
sm-e  (13  mm,).  The  site  of  the  former  decompression  over  the  left  side  of 
the  head  pulsates  but  it  is  not  depressed  and  remains  flush  with  the  siir- 
roundinir  scalp;  at  times,  it  Iml^es. 

Trvatmiid. — The  increased  intraeranial  pressure  having  been  lessened 
but  not  sufiieiently  to  permit  the  nrreatest  ultimate  improvement,  it  was 
coTisi tiered  advisable  to  perform  a  ri^ht  subtemporal  decompression  in  the 
belief  that  a  frreater  lessening:  of  the  pressure  would  make  possible  a  stili 
greater  improvement. 

Sevoud  Opf  ration  (17  years  after  injuria  and  one  j*ear  after  first  opera- 
tion).—  Right  subtemporal  decompression  and  drainage:  usual  vertical  inci- 
sion, bone  removed,  and  no  complications.  Dura  thickened,  \vhitish  aud 
tense :  upon  incising  it,  clear  cerebrospinal  fluid  spurted  to  a  height  of  one 
inch  and  upon  ctdarging  tlie  dural  opening  the  underlying  edematous  cortex 
bulged  but  did  not  rupture.  No  definite  fibrous  or  cystic  formation  ascer- 
tained, but  about  the  vessels  in  the  sulci  was  a  cloudy  whitish  thicken insr  of 
connective  tissue — ^the  organization  of  the  former  supracortical  hemorrhage 
which  could  not  be  entirely  absorbed  and  lying  in  the  sulci,  (It  is  the  block- 
age in  iliis  manner  of  the  stomata  of  exit  of  the  cerebrospinal  fluid  in  the 
walls  of  these  cortical  veins  in  the  sulci  which  causes  the  **  wet,"  edematous 
condition  of  the  brain — in  reality,  a  mild  condition  of  external  hydro- 
cephahis:  the  more  complete  this  blockage^  the  greater  is  this  corticiil  edeiM 
ami  excess  ccrebrrtspirnil  fluid,  i  So  nuich  cerebrospinal  fluid  escaped  that  by 
the  cntl  of  the  operation,  the  cortex  pulsated  normally.  I'sual  closure  with 
2  drains  of  rubber  tissue  inserted.    Duration,  40  minutes, 

Po.^1  opf  rati  i'i"  iYt/^.>\^Vncvcntful  convalescence;  incision  healed  p^f 
pnmtuti  and  the  patient  was  discharged  on  the  thii-teenth  day.  At  dis- 
charge, tbe  decompression  areas  were  both  slightly  depress«^d  beneath  the 
flush  of  scalp.  The  usual  routine  treatment  of  these  patients  of  massas?'» 
exercises  and  gi'ueral  hygiene  was  advised^ — just  as  before  the  operation. 

E.ramitifdion    (January  *29,  ini8 — 9  months  after  second  operation^  — 
The  iniprovrment  of  the  patient  has  rapidly  progressed  in  that  the  spas'., 
of  the  arms  and  legs  has  markedly  lessened  so  that  now  the  patient  eai 
both  hands  and  can  walk  with  unich  less  difficulty  and  awkwardness 
ever  before;  he  is  able  to  ride  a  bicycle  to  school  and  his  spee<*h 
improved  that  it  is  possible  for  him  to  be  in  the  classes  with  the  othei 
he  has  even  played  hnscbalU  but  naturally  with  difflculty«     A  dcfi^ 
provement  mentally  bns  also  occurred  and  he  is  now  more  interested 
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and  desires  to  learn.  Not  so  irritable  and  "gets  along''  with  the  other 
boys  much  better.  Both  decompression  areas  are  depressed  and  pulsate 
normally.  Reflexes — patellar  less  active  than  before,  right  being  possibly 
greater  than  left;  exhaustible  patellar  and  ankle  clonus;  double  Babinski 
reflexes  persist;  deep  reflexes  of  both  arms  increased  but  much  less  than 
before.  Fundi — retinal  veins  possibly  slightly  enlarged  but  no  edematous 
blurring  of  the  nasal  margin  of  either  optic  disk  can  be  observed ;  the  pallor 
of  both  disks  naturally  persists  due  to  the  former  scar  tissue  formation. 
Visual  acuity  16/20  in  each  eye — the  same  as  before  the  operations.  No  lum- 
bar puncture  was  performed  as  both  decompression  areas  were  depressed  and 
therefore  no  marked  increase  of  the  intracranial  pressure  could  be  present. 

La^t  Report  (March  6,  1919 — 23  months  after  last  operation). — Mother 
writes:  '*Jack  has  continued  to  improve  during  the  past  year,  both  in  his 
physical  condition — walking  particularly — and  also  in  his  school  work.  The 
places  where  the  operations  were  made  are  sunken  but  their  beating  is 
still  visible.  He  does  not  complain  of  headaches  and  his  entire  condition 
is  most  pleasing. '* 

Remarks, — It  is  to  be  regretted  that  this  patient  could  not  have  been 
operated  upon  earlier — at  the  time  of  birth  or  surely  as  soon  as  the  results 
of  the  intracranial  condition  first  appeared — within  one  year  after  birth; 
if  such  a  marked  improvement  can  be  obtained  sixteen  and  seventeen  years 
after  the  cranial  injury,  surely  the  earlier  operaticm  would  not  only  pre- 
vent the  greater  physical  impairment,  but  it  would  have  afforded  the  patient 
the  opportunity  of  developing  more  normally.  It  is  most  surprising  that 
this  patient  has  improved  so  much  as  has  occurred  since  the  operation,  and 
it  merely  emphasizes  again  that  the  intracranial  lesion  in  this  patient  and  in 
the  vast  majority  of  patients  similarly  impaired  and  having  an  increased 
intracranial  pressure,  that  there  is  not  a  primary  destruction  of  the  cerebral 
cortex  but  that  the  function  of  the  cortical  cells  is  impaired  by  the  increased 
intracranial  pressure  resulting  both  from  the  supracortical  hemorrhage  and 
the  partial  blockage  of  the  excretion  of  the  cerebrospinal  fluid,  producing 
in  most  of  these  patients  a  mild  condition  of  external  hydrocephalus.  By 
lowering  this  increased  intracranial  pressure  by  means  of  a  decompression 
and,  if  necessary,  a  bilateral  decompression,  then  the  cortical  cells  are  no 
longer  compressed  to  the  extent  as  before  and  therefore  they  are  now  able 
to  functionate  more  normally. 

One  of  the  earliest  signs  of  improvement  following  the  successful  lower- 
ing of  this  increased  intracranial  pressure  is  the  lessening  of  the  spasticity 
and  awkwardness  of  the  affected  arm  or  leg,  a  greater  ease  of  speech  and  most 
fortunately  an  improved  mentality,  so  that  these  patients  come  out  of  their 
'^haze, ''  become  more  interested  in  their  surroundings  and  are  thus  enabled 
to  develop  mentally;  their  emotional  control  becomes  greater  and  therefore 
they  are  more  stable. 

Naturally,  in  these  older  patients  it  has  never  been  suggested  or  intimated 
that  their  condition  can  he  eiired,  so  that  they  would  become  normal  just  as 
if  ^Q  condition  had  not  happened ;  they  can  be  improved,  however,  and  in 
the  milder  patients  the  condition  can  be  so  benefited  that  they  approximate 
normalitv,  but  the  older  thev  beeome  without  a  lowering  of  this  increased 
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intracrdiiial  pressure,  just  so  much  less  can  be  expected  of  a  later  relief  of  the 
increased  intracranial  pressure.  The  younger  the  patient,  the  grreater  chance 
of  affordiog  the  greatest  ultimate  improvement  (the  intracranial  lesion 
being  the  same),  and  naturally  the  ideal  time  for  the  operation  is  \nthiD 
several  days  after  birth  when  the  free  supracortieal  hemorrhage  can  be 
immediately  drained  in  fluid  form,  and  in  this  manner  not  only  is  the 
increased  intracranial  pressure  immediately  lowered,  Imt  the  secondary'  com- 
plication of  a  blockage  of  the  excretion  of  the  cerebrospinal  fluid  is  thus 
anticipated  and  prevented.  If  in  all  doubtful  eases  foUowin*?  birth^-with 
and  without  the  use  of  instruments — and  the  child  is  abnonnally  quiet  or 
surely  in  the  presence  of  convulsive  twitcbings,  if  a  lumbar  puncture  is 
then  performed  and  an  increased  pressure  ascertained  and  especially  in 
the  preseuce  of  blood  iu  the  eerebrospnird  fluid,  then  an  inuuediate  drainaire 
of  the  subdural  blood  Uy  means  of  repeated  lambar  punctures  and  spinal 
ilrainage  or  by  a  modiflcd  suliteiujioral  decompression  operation  would 
afford  these  unfortunate  children  their  opportunity  for  the  grreatest  ulti- 
mate recovery — both  of  life  and  of  normal ity. 

Case  185. — Chronic  severe  brain  iujur>'  at  birth  associated  with  an 
extensivo  supraeortical  hemorrhage  and  a  resulting  spastic  paraplegia  and 
mental  retardation;  an  im^reased  intracranial  pressure.  Bilateral  subtem- 
poral decompression.    Marked  improvement. 

No.  If). — Mary.    Twelve  years.    White.    Special  school.    U.  S. 

Admitted  October  2,  11)1^1 — 12  yeai-s  after  birth  and  injury'.  Ortho- 
pedic liosjutal.    Referred  by  Doctor  B.  P.  Farrelb 

Operation  October  14,  1913.  Bilateral  subtemporal  decompression 
and  drainapre. 

Discharpred  November  6.  1913^ — 22  days  after  operation. 

Family  hkiortf  negative. 

Pcr.wnnl  Ilistorjf. — First  child,  full  term,  normal  labor  apparently — 90 
instruments  being  rcrpiired ;  no  convulsive  seizures.  Bottle  baliy.  The  child 
was  considered  normal  in  every  way  luitil  the  eleventh  month,  when  it  was 
noticed  that  both  legs  were  slightly  stiff,  and  this  spasticity  gradually 
increased  during  the  next  six  months  until  the  legs  became  adducted  and 
flexed  at  the  knee,  togetlu^r  with  marked  contraction  of  both  Achilles  tendons; 
daily  massage  and  exercises  ^\eie  given  both  in  the  hospital  and  at  home, 
aud  yet  the  spasticity  gradually  became  more  and  more  marked.  No  definite 
impairment  of  the  arms  observed.  The  child  has  never  been  able  to  walk 
or  to  stand  alone.  During  the  past  eight  years,  three  operations  for  lengthen- 
ing both  Achilles  tendons  have  been  performed  with  a  resulting  improve- 
ment during  the  followiup:  f>  to  8  months,  when  the  contractures  gradually 
returned  as  before,  ^lentality  has  become  definitely  impaired  but  it  is  com- 
paratively  slight  compared  with  the  extensive  spastic  paralysis  of 
No  convulsive  seizures  at  any  time.  Patient  has  received  excelle 
treatment  of  massage  and  exercises  daily,  but  uo  permanent  ii 
has  been  obtained. 

Examination  upon  admission  (12  years  after  birth  and 
perature,  98.6°;  pulse,  82;  respiration,  26.     Well-nourisli 
marked  spastic  paraplegia  associated  with  flexor  contri 
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at  the  hips  and  at  the  knees,  and  a  bilateral  plantar  flexion  due  to  the  marked 
contraction  of  both  Achilles  tendons ;  child  stands  when  supported  upon  the 
toes  with  the  ** scissor"  type  of  adduction  of  both  thighs.  Both  arms  are 
used  comparatively  freely  and  with  little  or  no  impairment.  Patient  talks 
with  only  a  slight  retardation  and  difficulty.  A  cursory  Simon-Binet  test 
registers  an  age  of  nine  years.  Hearing  negative;  otoscopic  examination 
negative.  Pupils  equal  and  react  normally.  Reflexes — patellar  verj^  much 
exaggerated  but  equal ;  double  patellar  and  ankle  clonus ;  double  Babinski, 
Gordon  and  Oppenheim  reflexes;  abdominal  reflexes  depressed  but  equal; 
deep  reflexes  of  both  arms — possibly  more  active  than  normallj'.  Fundi — 
retinal  veins  dilated ;  nasal  margins  of  both  optic  disks  blurred  by  edema ; 
new  tissue  formation  about  the  margins  of  both  optic  disks  which  are  pos- 
sibly paler  than  normally — a  mild  secondary  optic  atrophy.  Vision  18/20 
in  both  eyes.  Lumbar  puncture — clear  cerebrospinal  fluid  under  increased 
pressure  (approximately  18  mm.)  ;  Wassermann  test  negative.  X-ray 
report — ^  *  negative. ' ' 

Treatment. — The  presence  of  the  increased  intracranial  pressure,  as  indi- 
cated by  the  ophthalmoscope  and  lumbar  puncture  findings,  makes  advisable 
its  operative  relief  by  means  of  a  subtemporal  decompression,  in  the  Mief 
that  its  lowering  would  permit  a  lessening  of  the  spasticity,  an  improvement 
of  the  mentality  and  the  greatest  ultimate  recovery  of  function  in  this 
patient — in  spite  of  the  advanced  age  and  the  severity  of  the  spastic  para- 
plegia to  the  extent  of  an  inability  to  stand  alone  or  to  walk ;  the  danger  of 
future  convulsive  seizures  is  also  very  great  indeed. 

Operations  (12  years  after  birth  and  injury). — Bilateral  subtemporal 
decompression  and  drainage.  First,  right  decompression :  usual  vertical 
incision,  bone  removed,  and  no  complications.  Dura  whitish,  thickened  and 
tense;  upon  incising  it,  clear  cerebrospinal  fluid  spurted  through  dural  open- 
ing and  upon  excising  its  outer  wall,  a  small  amount  of  straw-colored  fluid 
escaped,  permitting  the  underlying  edematous  cortex  to  protrude.  Supra- 
cortical  vessels  were  very  much  dilated  and  about  them  in  the  sulci  was  a 
whitish  induration,  especially  about  those  above  the  Sylvian  fissure,  where 
the  arachnoid  was  very  much  thickened  and  of  a  hazy  appearance — as  of  a 
cyst  formation;  upon  puncturing  it,  however,  clear  cerebrospinal  fluid 
escaped.  The  cerebral  convolutions  appeared  possibly  paler  than  normally. 
Owing  to  the  continued  protnusion  of  the  cerebral  cortex,  it  was  feared  that 
a  rupture  of  it  might  occur  unless  a  left  subtemporal  decompression  was 
immediately  performed  and  this  was  done  before  the  closure  of  the  right 
decompression  was  attempted. 

Second  Ojjf ration. — Left  decompression:  usual  vertical  incision,  bone  re- 
moved, and  no  comj)lications.  Dura  thickened,  whitish  and  almost  as  tense 
as  at  first  operation;  upon  incisin*.^  dura,  clear  cerebrospinal  Huid  welled  out 
under  tension,  revealing  a  definite  cystic  formation  above  the  Sylvian  fissure 
and  upon  excising  its  outer  wall,  a  small  amount  of  straw-colored  fluid 
escaped,  permitting  the  underlying  convolutions  to  rise.  Much  whitish 
induration  about  the  vessels  in  the  sulci.  At  the  end  of  the  operation,  the 
eortex  pulsated  almost  normally  due  to  the  escape  of  much  cerebrospinal 
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fluid.    Usual  closure  of  both  decompression  openings  with  2  drains  of  rub- 
ber tissue  inserted.   Duration,  75  minutes. 

Post'Operafu'e  Notes. — Uneventful  operative  recovery;  both  incisions 
healed  per  prim  am;  even  at  discharge  upon  the  twenty-second  day  after 
operation,  there  was  a  definite  lessening  of  the  spasticity  and  a  bnp:hter. 
more  alert  mental  condition.  The  nsual  routine  treatment  of  massage  and 
exercises  was  continued  just  as  before  the  operation. 

Ejctrmination  (April  13,  1915—18  months  after  operation). — ^An  excel- 
lent improvement  has  occurred  in  that  the  patient  was  able  to  walk  rith 
support  within  8  months  after  the  operation  and  she  now  walks  alone  and 
erect  with  only  a  slight  ** waddle";  a  brace  devised  by  Doctor  Farrell  has 
been  most  effective  in  aiding  the  walking.  Mentality  is  m\ieh  improved  aoil 
the  child  has  now  advanced  to  a  *'speeiar'  sixth  grade.  Much  better  control 
emotionally.  Decompression  areas  protrude  slightly  beyond  the  flush  of 
scalp;  normal  pulsation.  Reflexes^^ — patellar  very  active  but  eqnal;  no 
patellar  nor  ankle  clonus,  but  double  Babinski  retiexes  pei-sist ;  abdominal 
reflexes  present  and  eiiual ;  deep  reflexes  of  both  arms  negative.  Fundi— 
retinal  veins  enlarged;  lower  nasal  margins  of  both  optic  disks  slightly 
blurred  by  edema;  new  tissue  formation  remaina  as  before  the  operations. 
Vision — lB/20  in  each  eye. 

Last  Ueport — pJanuary^  20,  1919 — 63  months  after  operations.  Report 
of  district  nurse:  **Mar}^  has  continued  to  improve  in  her  walking  bnt 
she  still  uses  braces;  she  can  move  about  more  freely.  She  is  veiy  bright  in 
her  mind."  A  report  of  the  condition  of  this  patient  will  be  made  in  detail 
later^at  the  end  of  a  ten-year  period. 

Remarks,— ^\\i^  excellent  improvement  occurring  in  this  patient,  even 
at  the  late  age  of  12  years  following  a  lowering  of  the  increased  intracranial 
pressure  due  to  a  partial  blockage  of  the  excretion  of  the  cerebraspinal 
fluid  by  means  of  a  former  supraeortical  hemorrhage  with  new  tissue  fonnM- 
tion  about  the  supraeortical  veins  and  the  presence  of  a  supraeortical  hemur- 
rhagic  cyst,  it^t-lf — tliis  marked  improvement,  both  physically  and  mentally, 
has  bt^en  a  most  gratifying  one.    Although  this  patient  is  not  a  normal  child 
in  that  the  walking  is  definitely  impaired  and  awkward,  yet  she  is  able  ta 
walk  and  her  meutid  iu  provcment  has  been  so  striking  that  it  is  not  only 
a  most  encouraging  result  but  a  cause  of  great  regret  that  the  operative 
les,^t^ning  of  the  increased  intracranial  pressure  could  not  have  been  per- 
fc>rmed  years  earlier  and  in  this  manner  a  nnieh  greater  ultimate  recovery 
of  funt'tion  would  have  been  possible;  as  is  now  well  realized,  the  idetl 
treatment  is  witfiin  several  days  after  birth,  when  the  supraeortical  beTO«>r- 
rhage  can  be  itself  drained  rather  than  at  a  later  operation  to  lessen  the  effei'ts 
and  results  of  this  supraeortical  hemorrhage — the  partial  blockage  of  the 
excretion  of  the  cerebrospinal  fluid  into  the  cortical  veins  with  the  f< 
of  a  mild  condition  of  external  hydrocephalus.     It  is  most  difficnl 
ccive  that  any  brain  injury  can  occur,  and  especially  if  its  effects  r 
are  prolonged,  that  the  patient  can  become,  no  matter  what  th*' 
a  perfectly  uonual  individual-^mentally,  emotionally  and  r 
only  in  the  early  patii'iits — as  soon  as  possible  followi 
lesion,  that  it  is  possible  for  these  patients  to  approxin 
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medical  efforts  should  be  directed  toward  the  early  diagnosis  of  the  lesion 
and  its  appropriate  treatment. 

The  persistence  of  a  slight  bulging  of  both  operative  areas  indicates  an 
increase  of  the  intracranial  pressure,  and  that  in  this  patient  both  decom- 
pressions and  drainage  were  not  suflScient  to  decrease  the  intracranial  pres- 
sure down  to  its  normal  amount.  To  avoid  this  complication,  it  has  been  the 
practice  in  our  clinic  during  the  past  two  years  to  treat  these  patients  just 
as  are  the  patients  having  the  condition  of  external  hydrocephalus — that 
is,  through  the  decompression  opening,  several  linen  strands  are  inserted 
subdurally  and  beneath  the  arachnoid  and  are  brought  out  through  the 
temporal  muscle  and  fascia  into  the  subcutaneous  tissues  of  the  scalp  in  a 
stellate  manner,  and  thus  it  is  believed  that  a  permanent  drainage  of  the 
partially  blocked  cerebrospinal  fluid  is  possible  by  means  of  the  numerous 
lymphatics  of  the  scalp ;  at  least,  since  using  this  latter  method  of  operative 
procedure  and  drainage,  it  has  been  possible  to  lower  the  intracranial  pres- 
sure to  normal  in  these  patients  so  that  no  protrusion  of  the  decompression 
areas  has  occurred. 

The  absence  of  convulsive  seizures  in  this  patient,  and  especially  in  view 
of  the  operative  findings  of  the  supracortical  hemorrhagic  cyst  and  the  new 
tissue  formation  about  the  cortical  veins  in  the  sulci — a  sufficient  cortical 
irritant  to  produce  convulsive  seizures  in  most  patients — is  surprising  and 
yet  a  very  common  observation  in  almost  one-half  of  these  patients.  Why 
they  do  not  have  convulsions  and  yet  practically  the  same  intracranial 
lesion  is  present,  may  possibly  be  due  to  a  greater  nerve  stability — whether 
due  to  ancestry  or  to  some  other  factor.  Naturally,  the  prognosis  is  much 
more  favorable  in  the  patients  who  have  not  had  convulsions  or  at  least 
not  since  early  childhood  than  in  the  ones  in  whom  convulsions  are  of  fre- 
quent occurrence. 

Case  186. — Chronic  cranial  injury  occurring  at  the  time  of  birth  and 
followed  by  convulsive  twitchings,  spastic  diplegia  and  an  increasing  intra- 
cranial pressure.  Right  subtemporal  decompression  and  drainage  of  large 
brain  abscess.    Death.    Autopsy. 

No.  1043.— Elizabeth.     Twelve  weeks.     White.     U.  S. 

Admitted  November  20,  1918 — 12  weeks  after  birth  and  injury.  Audu- 
bon Hospital.    Referred  by  Doctor  M.  H.  Bass. 

Operation. — ^November  27,  1918.  Right  subtemporal  decompression 
and  drainage  of  cerebral  abscess. 

Discharged  December  3,  1918 — 6  days  after  operation. 

Died  April  17,  1919 — 6  months  after  birth  and  3  months  after  opera- 
tion.   Acute  internal  hydrocephalus. 

Family  history  negative ;  no  other  children ;  no  miscarriages  for  mother. 

Personal  History. — First  child,  full  term,  difficult  instrumental  labor 
(high  forceps) ;  much  difficulty  in  resuscitating  the  child.  Three  days  after 
birth,  a  temperature  of  103°  developed  and  it  was  noticed  that  both  arms 
and  both  legs  could  not  be  moved ;  this  continued  for  4  weeks,  when  it  was 
observed  that  both  arms  and  both  legs  were  becoming  stiflF,  the  head  was 
held  backward,  the  neck  slightly  stiff  and  a  forward  arching  of  the  back 
(a  mild  condition  of  opisthotonos)  ;  spasmodic  t^vitchings  now  appeared  in 


700       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

the  left  side  of  the  face,  left  arm  and  left  leg,  lasting  for  several  mmntes 
and  occurring  as  frequently  as  20  times  each  day;  a  general  c<myulgive 
seizure  resulted  about  every  three  days.  During  the  past  2  months,  these 
epileptiform  spells  have  continued  together  with  an  increasing  spastidtj 
of  both  arms  and  legs  and  a  definite  enlargement  of  the  head;  child  hat 
not  gained  in  weight  and  has  become  very  much  emaciated. 

Examination  upon  admission  (12  weeks  after  birth  and  cranial  m- 
jury). — Temperature,  101.2° ;  pulse,  124 ;  respiration,  34.  Very  much  emaei* 
ated;  skin  wrinkled,  presenting  a  senile  appearance;  weight,  12  poonds. 
Body  rigid — back  arched  forward  and  head  held  rigidly  backward.  Child 
does  not  notice  anything — eyes  rolling  from  side  to  side.  Severe  spasticity 
of  both  arms  and  legs,  especially  the  left  side.  Veins  of  scalp  are  enlarged 
and  very  extensive.  Head  is  larger  than  normal  with  a  definite  protra- 
sion  of  hqth  fontanelles,  which  are  very  tense,  and  a  marked  widening  and 
separation  of  the  suture  lines,  especially  the  mid-frontal  suture.  Pupils 
of  normal  size  and  reaction  to  light.  Reflexes — patellar,  very  much  exag- 
gerated, left  more  than  right;  no  patellar  or  ankle  clonus,  but  a  left  Babin- 
ski  obtained ;  abdominal  reflexes  absent;  deep  reflexes  of  both  arms  increased 
— left  more  than  ri<rht.  Fundi :  retinal  veins  enlarged ;  distinct  edematous 
blurring  of  the  nasal  halves  and  the  nasal  margins  of  both  optic  disks  which 
are  rather  white.  Lumbar  puncture :  three  attempts  were  made  to  obtain 
some  cerebrospinal  fluid  for  examination  and  to  measure  accurately  its 
pressure,  but  no  fluid  could  be  obtained — only  a  small  quantity  of  blood: 
(this  inability  to  obtain  the  cerebrospinal  fluid  at  repeated  lumbar  punc- 
ture was  undoubtedly  due  to  a  blockage  of  the  cerebrospinal  fluid  within 
the  cranial  cavity,  so  that  it  was  not  possible  for  the  fluid  to  descend  into 
the  spinal  canal — that  is,  either  the  condition  of  adhesions  about  the  fora- 
men magnum  or  the  condition  of  an  internal  hydrocephalus).  X-ray  report 
— ' '  a  distinct  overlapping  of  the  bones  forming  the  lambdoidal  suture  and 
a  possible  fracture  of  the  occipital  bone  itself"  (Fig.  209). 

Treatment. — The  history  of  instnunental  delivery  to  be  followed  within 
3  days  by  an  increased  temperature  and  weakness  of  the  extremities  and 
then  4  weeks  later,  by  a  spastic  paralysis  of  both  arms  and  legs,  epileptiform 
spells  of  a  localized  character  and  then  finally  by  the  enlargement  of  the 
head  with  protruding  tense  fontanelles  and  a  separation  of  the  lines  of  suture 
and  the  presence  of  a  high  intracranial  pressure  being  confirmed  by  the 
ophthalmoscopic  examination,  and  the  X-ray  findings  of  cranial  trauma  in 
the  occipital  area — these  data  all  tended  to  indicate  the  cranial  injury  at  the 
time  of  birth  followed  by  a  meningeal  inflammation  (a  mild  meningitis)  with 
the  later  development  of  an  internal  hydrocephalus  which  prevented  the 
cerebrospinal  fluid  from  descending  into  the  spinal  canal.  This  was  the 
tentative  diagnosis  and  the  operation  of  right  subtemporal  decompression 
and  drainage  was  ad\nsed  in  the  belief  that  the  institution  of  satisfactory 
drainage  might  prove  of  benefit  to  the  condition;  the  operation  was  ad- 
vised as  the  only  known  means  of  improving  the  condition  by  a  draina^ 
of  the  internal  hydrocephalus. 

Operation  (12  weeks  after  birth  and  cranial  injury). — Right  subtem- 
poral decompression  and  draina^re  of  a  brain  abscess;  usual  vertical  incision. 
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bone  removed  and  no  complications ;  no  Doyen  perforator  or  bui 
as  the  bone  itself  was  of  a  membranous  character  and  it  was  po 
all  of  these  babies,  to  incise  the  pericranium  between  the  sfiuam 
parietal  bones  and  thus  rongeur  away  the  surrounding  bone  to 
of  2  inches.     Dura  thickened  and  tense  so  that  it  bulged ;  upon 
no  cerebrospinal  fluid  escaped,  and  in  order  to  lessen  the  high  c 
sion  for  fear  that  the  underlying  cortex  would  rupture,  an  attemj 
to  tap  the  right  ventricle  by  means  of  the  ventricular  punci 
Upon  inserting  the  puncture  needle  into  the  upper  convolution 
temporal  lobe  and  at  right 
angles  to  the  cortex,  when  it 
had  reached  a  depth  of  not  -" 

more   than   2   cm.,   a   large  "^ 

amount    of    yellowish     pus 
welled  up  through  the  needle 
and    around    it,    and    upon 
enlarging  this  cortical  punc- 
ture opening,  over  2  ounces 
of     similar     pus     escaped. 
Pathological  report  (Doctor 
Jeffries)  :  **Pure  growth  of 
a    gram-negative    bacillus.'' 
A  rubber  tube  for  drainage 
was  now   inserted   into  the 
abscess    cavity    which     ap- 
peared to  be  about  3  inches 
in  diameter  and  filling  the 
right    temporo-sphenoidal 
lobe  and  the  lower  portion  of 
the  right  parietal  lobe.    The 
cerebral  tension  immediately 
lessened     and     no     further 
attempt  was  made  to  tap  the 
ventricle  for  fear  of  extend- 
ing the  infective  process,  and 
it  was  also  now  considered 
an  unnecessary  procedure  as 
the  cerebral  tension  had  been  lowered  by  the  drainage  of  the  at 
Usual  closure  with  2  drains  of  rubber  tissue  inserted  subdurally ; 
tube  drainage  of  tho  abscess  was  naturally  loft  ///  situ.  Duration, 
Post-operative    Notes. — An    exeollent    operative    reeovery    o 
that    the    draina<re    of    the    abscess    continued    for    2    days 
gradually   ceased,   so    that    it    was   possible    to   remove   the   dra 
8  days  after  the  operation,  when  the  al)scess  cavity  itself  had 
collapsed;   the   child   ^'aine<l    :]   ounces   in    weit'-ht   daily  and   al 
convulsive  twitchings  of  the   left   side  of  the  l)ody  continued 
days,  yet  they  were  much  less  severe  and  infre(pient  than  before 
tion  and  no  general  convulsive  sefzure  occurred.     The  operati 


Fig.  200. — An  overlapping  of  the  bon 
lambdoidal  tjuturo  and  u  ixwsible  fracture  of  tl 
in  a  child  following  an  instrumental  deliver] 
spastic  diplegia  and  convulsive  seizures.  A  ri, 
decompression  to  lower  the  increased  intracrar 
closed  a  larjic  brain  al)8ce8a.  which  was  drai 
position  of  the  head  due  fotheriuid  posterior 
neck  to  form  with  the  arched  spinal  column 
opi.»ithoton«>s.) 
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healetl  and  tlie  general  eoiuHtion  of  tW  4-lulil  had  s**  improved,  that  it  was 
possible  for  it  to  be  discharpred  from  the  hospital  on  the  sixth  day  after 
operation.  During  the  following'  month,  the  general  eondition  of  the  child 
improved  and  at  times  no  convulsive  twitehings  of  the  left  side  of  the  body 
occurred  for  days;  the  operative  area»  however,  began  to  bulge  during 
the  fourth  week  f olio  win  fjr  the  operation,  and  for  fear  that  the  al>i«ess  wa.s 
being  refilled  with  a  i>nrulent  secretion,  it  was  decided  to  explore  througrh 
the  operative  incision ;  nf (thing  abnormal  was  found,  however,  exempt  m 
increased  intracranial  pressure,  and  it  was  considen*d  to  be  l>etter  surgieil 
judgment  not  to  attempt  a  ventricular  drainage  for  fear  of  extending  tb 
infective  process.  Following  this  exploratory  incision,  the  general  eonditioii 
of  the  child  improved  for  a  period  of  2  months,  in  that  the  spasticity 
Ijecame  less  severe,  the  epileptifonn  twitches  less  frequent  and  at  times 
a  nonnal  intracranial  lucssurc  was  disclosed  by  the  ophthalmoscope;  the 
child  continued  to  gain  in  weight.  Pour  months  after  operation,  the  c*>b- 
d  it  ion  rapidly  tieeame  worse  in  that  the  size  of  the  head  enlai'p^ed,  the  foti- 
tanelles  bulged  tensely  and  the  ophthahnoscope  revealed  an  edematous  blar* 
ring  of  the  tuisal  halves  of  both  optic  disks;  the  ehihl  could  no  lonirer  nurae 
and  the  condition  itself  rapidly  became  so  much  woi*se  from  the  acute  veo- 
tricular  dilatation  that  it  was  decided  not  to  attempt  any  surgieal  procodure 
of  drainage  owing  to  the  extreme  condition  of  emaciation  and  weakness  nl 
the  child :  the  temperature  gradually  ascended  to  1(1C>  plus,  the  pulse  and 
respiration  fimilly  could  nt^t  be  eountetl  and  the  child  died  from  extreme 
weakness  apparently  and  inanition,  G  months  after  birth  and  3  months 
after  the  operation, 

.Irf^f^ps//.— Typical  hydrocephalic  head  in  the  bulging  forehead  and 
oeeipihd  areas  and  the  wiilely  separated  suture  lines.  No  fraeture  of  the 
cranial  liones  found.  Operative  site  negative  except  for  several  adliesioD^ 
between  the  temporal  muscle  and  the  underlying  cerebral  cortex  :  thpr*^ 
were  also  numerous  adhesions  at  the  base,  espeeially  subtentorially  about  the 
foramen  niagutuii.  The  cerebral  ctm volutions  were  rather  flattened  as  the 
rrs^ilt  <if  the  increasiMl  jire^snre,  but  otherwise  the  cortex  itself  w^as  negative. 
In  the  right  tcmporo-sphenoidal  lobe  was  a  healed  abscess  cavity  of  3  inches 
in  length  and  U  ^  inches  in  width  ;  it  was  well  walled -off  from  the  surround- 
ing tissue.  Both  lateral  ventriehrs  and  also  the  third  ventricle  were  widely 
dilated  and  fiUcd  with  a  cle^ir  cerebrospinal  fluid  (bacteriologieal  report, 
*'iio  organisms  round"  i.    [4ntli  middle  ears  contained  a  purulent  s€*enHina. 

iieniarks. — Before  this  patient  was  operated  iipon,  the  diag-nosis  was 
one  of  an  increased  intracranial  pressure  due  most  probably  to  an  interna] 
hydrnrp[*halu'^  or  to  an  exteiisi%'e  intracranial  hemorrhage  oeenrrinvr  at  th*^ 
time  ot  liirth  and  .secon<larily  folio  wed  liy  a  blockage  of  the  eertd>rr»cr*in«1 
fluid.  (The  condition  had  i>een  dia^mosed  at  numerous  consult} 
hittle  s  disi-ase  due  to  a  lack  of  cerebral  development  and  agenes 
fortex,  although  there  were  present  at  the  time  the  signs  of  an  i 
intracranial  pressun-  which  naturally  made  these  diagnoses  imtei 
well  as  impossible  ^  The  operation  itself  of  decompression  we 
simply  to  lowtr  tlie  increased  intracranial  pressure — whether 
blockage  of  the  ventricles  themselves  or  to  a  fomier  hemorrhage 
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tumor,  or  to  any  condition  that  would  cause  a  marked  increase  of  the 
intracranial  pressure — the  presence  of  an  increased  intracranial  pressure 
being  in  itself  sufficient  justification  and  indication  of  the  necessity  of  an 
operative  lowering  of  it  if  the  condition  of  the  child  was  to  be  improved. 
The  finding  of  a  brain  abscess  at  the  operation  was  a  surprise  and  it  had 
not  been  diagnosed,  but  the  operative  indication  was  the  same,  no  matter 
what  the  intracranial  condition  happened  to  be,  the  therapeutic  object  being 
to  lower  the  increased  intracranial  pressure ;  in  this  case  of  a  brain  abscess, 
this  lowering  of  the  increased  intracranial  pressure  was  easily  possible  by 
means  of  drainage  through  the  decompression  opening;  the  risk  of  the  seri- 
ous complication  of  a  meningitis  following  the  drainage  of  a  subcortical 
abscess  is  lessened  by  the  drainage  through  a  decompression  opening  by 
means  of  w^hich  the  increased  intracranial  pressure  is  lessened  and  the 
surrounding  tissues  are  more  enabled  to  withstand  an  infective  process. 

It  is  very  rare  to  be  unable  to  obtain  cerebrospinal  fluid  by  means  of 
a  lumbar  puncture — a  so-called  **dry''  tap.  It  does  occur  most  frequently, 
however,  when  the  intracranial  condition  is  due  to  an  internal  hydrocephalus 
and  especially  in  the  presence  of  an  acute  purulent  meningitis,  since  in  these 
conditions  it  is  possible  for  the  cerebrospinal  fluid  to  be  prevented  from 
descending  into  the  spinal  canal  as  the  result  of  adhesions  and  in  the  latter 
case  from  the  purulent  exudate  itself.  ''Dry''  taps,  however,  should  never 
be  accepted  as  such,  until  several  attempts  have  been  made  to  obtain  the 
fluid  at  lumbar  puncture  and  should  only  be  so  considered  when  it  is  defi- 
nitely know^n  that  the  needle  is  w^ithin  the  dural  sac  of  the  spinal  canal. 
In  this  patient,  the  absence  of  cerebrospinal  fluid  at  lumbar  puncture  was 
most  probably  due  to  adhesions  about  the  foramen  magnum  and  also  to  the 
presence  later  of  a  complete  internal  hydrocephalus.  The  rontgeuogram 
disclosing  the  overlapping  of  the  bones  of  the  occipital  area  was  a  possible 
cause  originally  for  the  beginning  of  the  infective  process  and  the  develop- 
ment of  the  cerebral  abscess ;  this  is  to  be  doubted  very  much  as  there  were 
no  signs  of  an  underlying  meningitis  having  been  present ;  in  the  presence, 
however,  of  a  purulent  secretion  in  both  middle  ears,  the  autopsy  findings 
would  tend  to  indicate  this  as  being  a  possible  channel  for  the  source  of 
the  infection. 

The  excellent  operative  recovery  following  the  drainage  of  the  abscess 
itself  was  most  gi'atifying  and  the  prognosis  was  most  encouraging  following 
the  continued  post-operative  improvement  of  the  general  condition  of  the 
baby :  if  an  acute  blockage  of  the  ventricles  had  not  occurred  as  the  result 
of  adhesions  subtentorially,  it  might  have  been  i>ossible  for  an  excellent 
improvement  to  have  been  obtained,  although  the  end-result  could  not  have 
been  a  satisfactory  one,  owing  to  the  extensive  damage  to  the  brain  itself 
aTid  to  the  fact  of  the  extreme  severity  and  degree*  of  the  intracranial  lesion. 

Case  187. — Chronic  s(»vei"e  brain  injury  at  birth  associated  with  a  supra- 
cortical  hemorrhage,  producing  the  condition  of  severe  spastic  diplegia, 
mental  impairment  and  convulsive  seizures;  an  iiu'reased  intracranial  pres- 
sure. Bilateral  decomy>ression.  Two  weeks  later,  at  operation  to  lengthen 
the  Achilles  tendons,  death  from  ether.     Autopsy. 

No.  515. — Edward.     Fourteen  years.     White.     Spain. 
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Admittt^d  February  1.3,  lUl.j — 14  yvurn  aftt-r  birth  and  injaiy.     Poly- 
fliiiic  IIospiiaL    Referred  by  hir  Vietor  Ilorsley. 

OperatioEa — Bilateral  deeompression,  ^larch  .1  and  15,   1S»15:  tendon 
lengthening;,  March  31,  1915. 

Dccith  Mnreh  '41,  1015 — immediately  following'  the  induction  of  ether 
narcosis  for  the  operation  of  tendon  lerinrfhening. 

Family  hint  org  negative ;  no  other  children :  no  luiijearria^s  for  mother. 
Personal  Ilisiary. — First  baby;  full  term,  prolonged  *'  dry'*  labor;  hot 
no  instnuuents;  no  eon^ndsions  after  binh  and  the  ehild  was  considewd 
normal  iintil  6  months  of  a^e,  when  it  was  notit'ed  that  the  head  wa*i  heW 
slightly  tjaekward  and  rather  stiff.  At  7  months  of  aire,  it  was  obser^-ed  that 
the  left  les?  and  the  left  artn  were  not  being  moved  as  freely  as  the  rijatht 
iirm  and  le^,'  and  that  the  left  leg  was  possibly  stifFer  than  the  right  le^. 
At  8  montlm  of  a^'*^  both  le*r9  were  oljserved  to  be  stiffer  than  normaUy  and 
one  month  later,  a  definite  addiietion  appeared.  Child  "vva.s  able  to  hold 
np  its  head  at  12  months  of  a*re  and  he  was  able  to  sit  tip  at  17  months  of 
a^e.  There  was  no  attempt  made  to  tidk.  The  spasticity  of  both  lees  and 
of  both  arm& — nmre  on  the  left  side— gradually  increased  until  there  devel- 
oped the  typical  condition  of  sjiastic  diplegia  with  adduetion  of  both  1^ 
in  the  * 'scissor"  type  of  posture  and  with  llexor  contractures  of  both  anns 
and  legs — always  more  on  the  left  side.  At  3  years  of  age,  the  first  general 
convulsive  seizure  oecnrn*d  with  no  localizing  signs  and  lasting  for  a  period 
of  five  minutes;  the  second  seizure  occurred  J>  years  later  (2  years  agoV, 
and  since  then  there  liaa  oeeorred  each  wet^k  2  general  convulsive  seizures: 
no  localizing  sigiLs,  and  usually  id  night.  He  has  attempted  to  talk  but 
caJinot  make  himself  undei*stood.  Mentality  maj*ke<l!y  impaired.  Patient 
has  never  bi^m  able  to  stand  alone  or  to  walk.  No  improvement  has  resulted 
from  daily  iiiassage  nntl  exereises. 

Ejramimiikni  upon  admission  (14  3'cars  after  birth  and  hijur>0* — ^Tem- 
perature,  ^^.fj'^  ",  pulse,  80;  respiration,  24;  blood -pressure,   114.     Rather 
poorly  nfjurished.     Patient  presents  a  typical  picture  of  spastic  diplegia 
assoeiateil  with  marked  flexor  contractures  of  both  legs^ — the  h^ft  more  than 
the   right;   douhl  >   tal:p<'s  equinus  with  marked   adduetor   spasm   of  both 
thighs;  flexion  of  both  arms  at  the  elbows  and  at  the  wrists;  both  thighs 
flexed  upon  the  tnnik  and  the  back  is  slightly  arched,     Xo  rig-idity  of  the 
neck.    Pit  (if  lit  is  able  to  use  b«>th  arras  and  legs  in  a  stiff  awkward  manner— 
the  left  side  being  worse  than  tln^  right,     rnabh'  to  talk  but  he  can  make 
certain  guttural  s^nuids  whii'h  can  1h^  diiT'erentiated  by  the  parents  as  mean- 
ing *' Ws,"  **No/'  '*I  want  to*'*  etc.    ]Mueh  diflficulty  in  swallowing — fluids 
frequently  returning  through  the  nose.    Apparently  no  impairment  of  hear- 
ing: (itoscrqiie  exauiiuatiun  urgative.     Patient  is  able   to   stand   upAn  th*» 
iXH^'A^  hnl  he  nnist  hold  I0  a  ehair  or  other  object  for  support;  attec 
walk  when  supported,  but  the  adduction  of  lioth  thigks  is  so  marked 
has  the  greatest  diffieidty  in  moving  one  knee  beyond  the  other;  the  I 
IS  miieb  worse  than  the  ritdit.     Pupils  equal  and  react  normally, 
bismus  nor   nystiigmns.      Hctlexes — patellar   exaggerated,    left    moi 
right;  drniblr  patelhir  and  iuikle  elonus,  but  a  Babinski  reflex  is  c 
only  on  the  left  foot ;  abdominal  rcdexes  depressed  but  equal ;  deep  1 
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of  both  arms  increased;  masseteric  rellexes  increased  equally.  Fundi — 
retinal  veins  enlarged  with  thickened  walls  and  much  new  tissue  formation 
about  them ;  nasal  halves  of  both  optic  disks  and  also  their  temporal  mar- 
^ns  blurred  by  edema ;  both  optic  disks  rather  pale  from  new  tissue  forma- 
tion, presenting  an  appearance  of  mild  secondarj^  optic  atrophy;  both 
physiological  cups  shallow  with  new  tissue  formation.  Lumbar  puncture — 
clear  cerebrospinal  fluid  under  high  intracranial  pressure  (approximately 
24  mm.) ;  Wassermann  test  negative  and  the  cell  count  was  5  cells  per 
c.mm.  X-ray  (Doctor  A.  J.  Quimby) — "pronounced  convolutional  mark- 
ings of  increased  intracranial  pressure." 

Treatment. — The  condition  of  this  patient  was  such  an  extreme  one  and 
of  such  severity,  especially  in  view  of  the  advanced  age  of  the  patient,  that 
it  made  the  treatment  of  whatever  character  of  so  little  value  in  that  it  could 
not  be  conceived  that  this  patient  could  become  normal  or  even  approximate 
normality;  that  is,  even  with  the  most  successful  outcome,  the  most  that 
could  be  expected  would  be  an  improvement — a  lessening  of  the  spasticity 
to  the  extent  of  possibly  walking,  an  improved  mentality  and  the  ability  to 
speak  a  few  words  intelligibly.  This  was  fully  explained  to  the  parents 
but  they  felt  that  if  any  improvement  at  all  could  be  offered  by  an  opera- 
tive relief  of  the  high  intracranial  pressure,  then  it  should  be  afforded  to 
the  child.  Accordingly,  the  operation  of  right  subtemporal  decompression 
was  performed  in  the  belief  that  the  lowering  of  the  increased  intracranial 
pressure  would  permit  a  definite  imj)rovement  of  the  condition  to  occur. 

Operations  (14  years  after  birth  and  injury). — First,  right  subtemporal 
decompression :  usual  vertical  incision,  bone  removed,  and  no  complications : 
bone  was  unusually  thick,  vascular  and  spongy — being  almost  one-half  of 
an  inch  in  thickness  along  the  anterior  margin.  Dura  thickened,  whitish  and 
tense ;  upon,  incising  it,  clear  cerebrospinal  fluid  spurted  to  a  height  of  4 
inches,  revealing  a  very  **wet,"  edematous  cortex  beneath  the  Sylvian 
fissure,  while  above  the  Sylvian  fissure  was  a  bluish  cystic  hemorrhagic  mass 
lying  upon  the  cortex  and  possibly  within  the  cortex  itself,  and  extending 
upward  beyond  the  bony  edge  of  the  decompression  opening.  The  cortex 
bulged  tensely  and  tended  to  protrude,  but  it  did  not  rupture,  as  much  cere- 
brospinal fluid  continued  to  escape  so  that  at  the  end  of  the  operation  the 
cortex  pulsated  feebly.  A  portion  of  the  cystic  formation  became  concave 
at  each  respiration,  as  if  a  cortical  destruction  had  occurred  at  that  point. 
The  outer  wall  of  the  cyst  itself  was  incised,  permitting  a  straw-colored 
fluid  to  ooze  out  and  causing  the  outer  wall  of  the  cyst  to  assume  a  con- 
cave position.  The  cortex  beneath  the  Sylvian  fissure  was  negative,  except 
for  the  presence  of  the  edema  and  a  cloudy  induration  about  the  vessels 
in  the  sulci ;  the  convolutions  themselves  were  possibly  paler  and  more 
anemic  than  normally.  Tsual  closure  with  2  drains  of  rubber  tissue 
inserted.     Duration.  .'M  minutes. 

rost-operativc  Notes. — I'neventful  recovery  in  that  the  incision  healed 
per  primain  and  no  complication  occurred;  the  dec(  mi  press  ion  area,  how- 
ever, protruded  tensely  beyond  the  flush  of  scalp  so  that  12  days  later,  it  was 
considered  advisable  to  perform  a  bilateral  decompression. 

Second  Operation. — Left  subtemporal  decompression  :  usual  vertical  in- 
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riNioii,  iHTiie  ivniovi'iL  and  iu>  roiriiilicationH;  bone  itself  was  very  luiich  thick- 
iHiviU  spongy  ami  vimtHilur — iM'iiijpr  similar  to  the  bone  removed  at  the  finrt 
operation.  Dura  thickened,  whitish  and  moderately  tense;  upon  incising: it, 
clear  rerehrospinal  fluid  welled  throuju^h  dnral  opening:,  revealing  a  verr 
edi'toatous  "wet''  eoKex  Init  tio  eystie  foimation  was  exposi^d — only  a 
whitisfi  indnrntion  alxnit  tli*^  ves.sels  in  the  sulci  and  a  thiekeninpr  of  the 
araehnoid  above  the  Sylvian  tissure.  At  the  end  of  the  operation,  the  ettr- 
tex  Iml^red  slightly  hut  pulsated  almost  normally,  I'siial  closure  with  2 
drains  of  nihlvt^'  tissue  inserted.     Duration,  40  minutes, 

l*o!i(-tfptntfiV(  Aoits. — Uneventful  recovery;  incision  healed  per  pHmam, 
Within  one  week,  there  was  a  definite  lessening?  of  the  spastieity  of  both  Im 
and  of  both  arms  and  it  did  seeui  that  the  ehild  was  more  alert  mentally 
than  before,  lioth  decompression  areas  biU^ed  beyond  the  flush  of  scalp 
hut  pulsated  noruudly, 

Examiitaiwii  at  diseharge  (10  days  after  operation ).^ — Temperatxiff, 
98.6'^  :  pulse»  84;  respiration,  24,  Botii  deeomjiression  areas  bulged  sUgfatlj 
but  witli  normal  pnls^ition.  Adductor  spasm  of  both  h^jjs  definitely  lessened 
— possibly  mmv  in  tlic  left  Icfj.  The  Achilles  eontraeture  of  caeh  foot  is  still 
present  owin^^  to  the  %Try  mufb  shortened  tendon — really  anatomictlly 
short  ivwin>5  to  the  (u-olonireil  contracture  over  a  period  of  years,  so  tkit  tkp 
feet  ennld  not  be  flexed  dorsally  to  a  position  of  ri^ht  angles  (just  asbefoff 
\Uv  ujicratiimh  Swalluwinir  is  less  difficult,  however,  and  the  speech  is son^ 
what  luorr  intellii^nhle,  aeeordin^x  to  the  parents  hut  our  exammaliim  d» 
not  confirm  it.  The  patient  is  able  to  shake  hands  mueh  more  easily  mi 
with  h*ss  awkwardness  than  before  the  operation.  Pupils  equal  and  react 
tn  H^dit  normally.  Reflexes— patellar  exa^jjrerated,  left  still  greater  tbsii 
rikdit  I  cxiuiustible  patellar  rloiuis  and  also  exhaustil»Ie  ritrbt  ankle  ckMm^ 
bnt  an  itiexhanstible  left  ankle  elonus  still  persists;  left  Babinski  bml  nfU 
plantar  flexion;  deep  reflexes  of  both  arms  less  than  before  the  cipefaiM. 
Fundi — retinal  veins  cnhirjied;  edematous  hlurrn^  of  nasal  mai^gins  : 
of  both  optic  disks;  the  euuuective  tissue  fiuination  about  the  ofntje 
^uul  the  retinal  veins  naturally  persists,  alsn  the  pallor  of  each  disk. 

Trttiftiiftit.—  On  account  of  the  double  talipes  equinus  due  to  tbe  i 
i^ncd  Achilles  tendons,  a  double  tendon  lentrtbeningf  was  advised 
rcuu^n  of  tlu*  rhild  to  the  hospital  the  following  week;  the  put 
aci^ordinirly  removed  to  a  suburlmu  home  ft>r  a  period  of  5  daja,  alaj  il 
was  brouiiht  t<r  the  hospital  for  the  operation  of  tendon  lengtlifnii^g.  V§m 
the  folhnvinjr  day,  the  child  havinjr  liccn  prepared  for  the  npri  all—  mi 
beiujr  in  a  perfe^»tly  satisfactory  eondition,  the  usual  adtnini^zaEDai  rf 
ether  was  be^tin  at  id  I  lie  Auh]  was  just  enterin«r  into  the  second  i 
narctvsis  when  respiration  suddenly  eeasi^l ;  all  attempts  towmrA^ 
n^piratiou,  the  use  of  oxygen  and  the  pulniotor  were  of  no 
cyanosis  continued  and  tinally  tht*  ht^art  ceased  to  beat 
of  S  minntes. 

Aufopsft' — llt'ad:  operative  areas  ht*aled  t>erfectly ;  the  boiiei 
was  very  much  thickened,  vasetdar  and  sponiry  and  esp 
|>arietal  areas,  when^  it  reaeht^l  a  thickness  of  one-half  i>f 
iHMieath  the^^e  an^as  there  were  the  definite  signs  of  a  former 
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hemorrhage ;  the  dura  was  very  much  thickened  and  over  the  right  parietal 
cortex  was  a  supraeortical  cystic  formation  which  had  compressed  and 
atrophied  the  underlying  cortical  cells;  over  the  left  parietal  cortex,  there 
was  no  such  definite  cystic  formation — merely  a  thickening  of  the  arachnoid 
and  a  whitish  induration  about  the  vessels  in  the  sulci ;  this  latter  condition 
was  present  over  the  cortex  of  both  hemispheres  with  the  exception  of  the 
anterior  portions  of  both  frontal  lobes  and  the  posterior  portions  of  both 
occipital  lobes.  The  cystic  formation  over  the  right  parietal  cortex  produced 
a  slight  concavity  of  the  cortex  itself,  but  there  was  apparently  no  primary 
destruction  of  the  cortical  cells  at  the  time  of  the  hemorrhage — that  is,  the 
condition  was  one  of  supraeortical  hemorrhage  and  the  clinical  impairment 
was  due  to  compression  of  the  underlying  cortical  cells  and  not  to  a  primary 
destruction  of  them.  Ventricles  were  negative.  Heart  and  lungs  negative. 
Kidneys  negative.    The  ductless  glands  were  apparently  normal  in  size. 

Remarks, — Although  the  ultimate  result  to  be  obtained  in  this  patient 
could  not  be  expected  to  be  a  very  encouraigng  one,  yet  it  is  most  unfor- 
tunate that  whatever  improvement  might  have  been  obtained,  even  in  a 
patient  so  badly  impaired  and  at  such  a  late  age,  that  it  was  not  at  least 
afforded  to  this  patient  and  to  the  parents — it  being  an  only  child.  The 
findings  at  autopsy,  however,  are  most  instructive  in  that  not  only  was  the 
diagnosis  of  a  supraeortical  hemorrhage  confirmed,  but  it  was  demonstrated 
that  an  early  drainage  of  this  supraeortical  hemorrhage  within  a  short 
time  after  the  birth  of  the  child  would  not  only  have  lessened  the  future 
impairment,  but  it  might  have  been  possible  to  have  secured  a  child  who 
would  approximate  a  condition  of  normality. 

The  cause  of  death  could  not  be  ascertained  by  the  autopsy  and  it  is 
possible  that  the  third  anesthetic  within  a  period  of  one  month  had  so 
lessened  the  resistance  of  the  child  that  merely  the  anesthesia,  for  some  reason 
yet  unknown,  should  affect  the  vital  centres  in  the  medulla  and  thereby  pr6- 
duce  a  cessation  of  the  respiration  and  finally  the  heart.  The  value  for 
having  a  permission  for  autopsy  signed  before  operations  is  very  well 
illustrated  in  this  patient,  in  that  not  only  is  the  diagnosis  confirmed  but  the 
cause  of  death  is  at  least  known  to  be  due  to  no  condition  which  might 
have  been  ascertained  before  the  operation  and  therefore  corrected  or  the 
operation  avoided;  in  many  patients,  however,  the  cause  of  death  is  ascer- 
tained and  in  this  manner  future  patients  can  be  spared  a  greater  risk 
than  otherwise  would  be  possible. 

Case  188. — Chroni,e  severe  brain  injury  at  birth  associated  with  a  supra- 
cortical  hemorrhage  causing  a  marked  mental  retardation ;  high  intracranial 
pressure.  Riglit  subtemporal  decompression  and  drainage;  6  months  later, 
left  temporal  decompression  and  drainage.  Death.  Autopsy;  thrombosis 
of  single  lateral  sinus. 

Xo.  941.— Herbert.     Six  years.     White.     U,  S. 

Admitted  December  fi,  11)17 — (>  years  after  birth  and  injury.  Polyclinic 
Hospital.    Referred  by  Doctor  O.  S.  Ilotl'iuaii,  Omaha. 

Operations. — First.  January  16,  lOlS — riirlit  subtemporal  decompression 
and  drainage.  Second,  ^lay  8,  1918 — left  subtemporal  decompression 
and  drainage. 
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Died  May,  8,  1918 — 16  hours  after  second  operation. 

Family  history  negative ;  two  younger  children  living  and  welL 

Personal  History. — ^Pirst  child,  full  term,  difficult  labor  requiring  instru- 
ments; head  contused,  especially  the  right  side  of  forehead  and  over  the 
right  parietal  eminence;  difficult  to  resuscitate,  and  it  was  noticed  that  tiie 
child  was  unusually  quiet  during  the  first  two  weeks  and  had  difficulty  in 
nursing ;  no  convulsive  twitchings  observed.  Child  was  considered  a  normal 
baby  until  4  months  of  age,  whai  spasmodic  momentary  contracticms  of  both 
arms  occurred  and  later  of  both  arms  and  legs ;  apparently  no  loss  of  con- 
sciousness until  three  months  later,  when  these  general  convulsive  seizures 
would  occur  four  and  five  times  each  day  accompanied  with  a  rolling  of  the 
eyeballs  and  at  times  with  involuntary  urination  and  defecation ;  this  con- 
tinued until  nine  months  of  age,  when  they  ceased  for  one  month  and  then 
they  returned  much  more  frequently  and  of  greater  severity  for  three  months 
(13  months  of  age) ;  this  convulsive  condition  now  improved  and  gradually 
disappeared  until  the  last  spell,  which  occurred  when  the  child  was  33 
months  of  age,  and  there  has  been  none  since,  although  there  have  always 
been  much  restlessness  and  excitability  since  that  time.  A  general  stiffness 
of  mild  degree  of  both  arms  and  legs  was  observed  when  the  child  was  8 
months  of  age  and  this  spastic  condition  increased  until  14  months  of  age, 
when  there  was  a  gradual  lessening  of  it,  so  that  at  2  years  of  age  the 
child  was  able  to  stand  alone,  and  at  3  years  of  age  he  was  able  to  walk 
with  only  a  slight  awkwardness  and  no  marked  spasticity.  No  attempt 
has  ever  been  made  to  talk;  he  understands,  however,  simple  thin^; 
remembers  tunes  well — humming  them  months  later.  Patient  runs  and 
plays  with  the  greatest  abandon  but  he  cannot  concentrate  upon  anything 
for  any  length  of  time.  The  usual  daily  treatment  of  massage  and  mental 
training  but  with  no  improvement. 

Examination  upon  admission  (6  years  after  birth  and  injury). — ^Tem- 
perature, 98.6°  ;  pulse,  84;  respiration,  26;  blood-pressure,  114.  Well-devel- 
oped and  nourished.  Head  slightly  larger  than  normal  and  the  forehead 
tends  to  tower  over  the  face,  so  that  the  eyes  appear  sunken  and  the  face 
small  in  proportion  to  the  rather  large  square  head.  No  definite  spasticity  of 
the  arms  and  legs  ascertained ;  no  adductor  or  flexor  contractures  and  the 
child  walks  normally  upon  both  heels  and  can  run  normally.  Marked  im- 
pairment of  mentality  in  that  he  notices  things  only  momentarily  and 
apparently  does  not  recognize  relatives — only  his  nurse.  Extremely  restless 
-—does  not  remain  quiet  more  than  momentarily — ^jumping  about,  clapping 
his  hands  and  making  guttural  noises  but  no  intelligible  speech.  Hearing 
negative ;  otoscopic  examination  negative.  Patient  can  use  both  hands  freely 
and  without  an;>'  awkwardness.  Pupils  equal  and  react  normally.  Reflexes— 
patellar  exaggerated  but  equal;  no  ankle  clonus  but  a  suggestive  right 
Babinski;  abdominal  reflexes  depressed  but  equal;  deep  reflexes  of  both 
arms  active  but  e(iual.  Fundi  (Doctor  J.  A.  Kearney) — ^** retinal  veins 
dilated,  tortuous  and  buried  in  edematous  tissue  in  places;  general  regressive 
edematous  changes  throughout  the  disks;  nasal  halves  of  both  optic  disks 
blurred  by  edema;  the  entire  surface  of  the  fundi  around  the  disks  pre- 
sents a  finely  pepper-shaken  appearance;  in  the  e<iuatorial  region  there  is 
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an  irregular  distribution  of  pigrment  in  which  the  colloidal  circulation  may 
be  seen  in  places/^  Lumbar  puncture — clear  cerebrospinal  fluid  under 
high  intracranial  pressure  (*^0  mni.) ;  Waj^ermann  test  negative  and  cell 
count  was  4  cells  per  e.mm.  X-ray  (Doctor  O.  W.  Weltoo)— *  'convohitional 
markings  typical  of  an  increased  intracranial  pressure;  this  convolutional 
pressure  atrophy  of  the  vault  has  greatly  thinned  the  bone*'  (Fig,  210). 
Head  ineasurements^hat  circumference,  20t/(,  inches;  nasi  on-occipital  pro- 
tuberance, 13  inches;  intermeatal,  15  inches. 

Treatment. — It  was  most'  surprising  to  ascertain  such  an  extr-emely 
high  intracranial  pressure  and  for  fear  that  an  error  of  technie  had 
occurred,  a  lumbar  puncture  with  a  measurement  of  the  pressure  of  the 
eerebrospinai  fluid  by 
means  of  the  spinal  mer- 
curial manometer  was  again 
made  one  week  later^  and 
the  pressure  registered  a 
height  of  26  mm. ;  a  third 
measurement  of  iht*  pres- 
sure of  the  eerebrospinai 
fluid  was  taken  one  week 
hiter  and  a  registration  of 
a  pres.su re  of  24  mm.  was 
obtained,  (At  each  lum- 
bar puncture,  6-8  c.c.  of 
cerebral  fluid  were  removed 
and  this  drainage  possibly 
accounted  for  the  slight 
lessening  of  the  pressure; 
no  anesthetic  or  local 
a  nesthes  ia  was  n  ecess  a  r  y 
for  the  puncture  and  the 
child  remained  perfectly 
quiet  and  relaxed  at  each 
puncture. J  On  account  of  this  iii^ih  intracranial  pressure,  as  indicated  by 
the  lumbar  punctures  and  l>y  the  ophtluihnoseopic  examinations,  it  was  con- 
sidered advisable  to  perform  a  right  subtemporal  decompression  in  the 
belief  that  a  lowering  of  this  increased  intracranial  pressure  would  afford 
this  patient  a  definite  mental  improvement  and  the  greatest  ultimate  recov- 
ery possible,  as  it  was  reaiized  that  a  marked  improvement  of  the  condition 
of  this  child  could  not  occur  in  the  ]n*cscnee  of  such  a  high  intracranial 
pressure,  and  that  later  even  a  greater  impairment  would  result  from  the 
prolonged  cerebral  compression. 

First  Operation. — Eiirht  suljtemporal  decompression  and  drainage;  usual 
vertical  incision,  bouc  removed,  and  luj  complications ;  the  bone  itself  was 
unusually  thin— in  places  being  less  than  1/16  and  even  1  32  of  an  inch, 
almost  like  tissue  paper  (and  due  undoubtedly  to  the  prolonged  intracranial 
pressure).  Dura  thickened,  whitish  and  very  tense;  upon  incising  it,  clear 
cerebrospinal  fluid  spurted  to  a  height  of  3  inches,  and  upon  enlarging  the 
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diiral  opeiiingr,  the  uiiderlyinj^r  ixli-matnuK  cortex  protruded,  but  fortrinately 
it  did  not  rupture.  (The  pressure  wa.s  siTiiilar  to  that  as  is  frequently  {aund 
in  patients  having  eerebr«l  tumors.)  Above  the  Sylvian  fissure  was  a 
supraeortieal  eystic  formation  of  iihnost  1  em.  iu  thickness,  but  it  hi  ly 

extended  forward  toward  the  frontal  lobe  and  buekward  to  the  oci   i  't* 

and  not  upward  over  the  motor  areas  of  the  parietal  cortex.  About  the 
vessels  in  the  sulci  was  a  cloudy  induration — undoubtedly  due  to  the  org:aii* 

ization  of  a  former  free  subarachnoid 
hcmorHiage.  At  the  end  of  the  oper- 
ation, the  cortex  bulged  but  pulsatai 
slightly;  much  cerebrospinal  fluid 
had  escaped  during  the  operalion. 
Tlie  outer  wall  of  the  cystic  forma- 
tion wa.s  excised  and  four  linen 
stratids  inserted  and  brought  out 
through  the  open  dura  and  the  tem- 
poral muscle  and  inserted  beneath 
the  scalp  in  a  stellate  manner  (just 
as  in  similar  patients  having  a 
condition  of  mild  external  hydro- 
cejihalus  secondary'  to  a  former 
siipracortical  hemorrhage  or  menin- 
gitis). Usual  closure  with  2  drains 
of  rubber  tissue  inserted.  Duratioo, 
40  minutes. 

Pos t ' op e ra i  ive  Notes. — Une vent- 
ful  recovery  ;  incision  healed  per  pri- 
ma m  and  the  patient  was  discharged 
on  the  sixteenth  day  after  operation, 
at  which  time  the  decoinpressioa 
area  bulged  beyond  the  flush  of 
scalp  but  pulsated  slightly. 

The  patient  was  sent  to  Wild- 
wood,  Pa.»  to  he  under  the  charge  of 
Doctor  E,  Bosworth  MeCready ;  dur- 
ing the  next  5  moutks,  a  marked 
improvement  occurred  in  thiit  not 
only  did  the  child  become  brighter  mentally  but  the  restlessness  and  cease- 
less movements  of  tlie  hands  and  logs  became  very  much  less,  and  he 
appeared  to  take  more  interest  in  his  surrrjundings  and  toys  (Pig.  211); 
no  real  attempt,  however,  was  made  to  speak.  On  account  of  the  persistent 
ind  tense  bulging  and  protrusion  of  the  decompression  area,  it  was  con- 
'sidcred  advisable  to  perform  a  left  subtemporal  decompression  and  drainage 
in  order  that  this  inereased  intracranial  pressure  might  be  lessened  still 
ttore  and  pi^nnit  a  j?reater  ultimate  improvement:  accordingly,  the  child 
^^as  again  returned  to  the  hospital 

Ejamination  (5  months  after  operation). — Temperature,  98,6*=*;  pulse, 
S2:  respiration,  24;  hloodpressure,  116,    Definite  improvement  in  that  the 
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child  is  much  quieter  than  before  the  operation,  sits  in  a  chair  or  upon  the 
bed  playing  with  his  toys  and  is  in  everj'  way  much  more  interested  in  his 
surroundings  and  in  the  people  who  enter  the  room ;  sleeps  well  throughout 
the  night.  Pupils  equal  and  react  normally.  Reflexes — patellar  active  but 
equal ;  no  ankle  clonus  and  no  Babinski  can  be  elicited ;  abdominal  reflexes 
depressed  but  equal ;  deep  reflexes  of  both  arms — present  and  eciual.  Fundi 
(Doctor  J.  A.  Kearney) — ** retinal  veins  dilated  but  not  buried  in  edematous 
retina ;  only  the  nasal  margins  of  both  optic  disks  obscured  by  edema ;  the 
other  changes  persist  as  at  the  former  examination. ' '  Lumbar  puncture — 
clear  cerebrospinal  fluid  under  increased  pressure  (16  mm.).  The  decom- 
pression area  of  the  former  operation  bulged  rather  tensely  beyond  the 
flush  of  scalp  and  pulsated  strongly. 

Treatment, — Although  the  high  intracranial  pressure  had  been  lowered 
from  that  of  over  24  mm.,  to  its  present  heijjht  of  16  mm.,  yet  the  persistence 
of  this  increased  intracranial  pressure  as  registered  by  the  spinal  mercurial 
manometer,  the  ophthalmoscope  and  by  the  continued  bulging  at  the  site  of 
the  former  operation,  it  was  decided  to  perform  a  left  subtemporal  decom- 
pression in  the  hope  that  a  normal  intracranial  pressure  might  be  secured  and 
therefore  the  greatest  ultimate  recovery  of  this  patient. 

Second  Operation  (5  months  after  subtemporal  decompression). — Left 
subtemporal  decompression  and  drainage:  usual  vertical  incision,  bone  re- 
moved, and  no  complications;  as  on  the  right  side,  the  lx)ne  was  exceedingly 
thin,  being  almost  like  tissue  paper  at  its  lower  portion.  Dura  thickened, 
whitish  and  tense;  upon  incising  it,  clear  cerebrospinal  fluid  welled  through 
the  dural  opening,  expasing  a  **wet/'  edematous  cortex  which  protruded 
but  did  not  rupture.  No  cystic  formation  obser\^ed,  but  about  the  vessels 
in  the  sulci  was  a  whitish  induration — the  connective  tissue  of  the  organ- 
ization of  a  former  subarachnoid  and  supraeortical  hemorrhage.  Much 
cerebrospinal  fluid  escaped,  permitting  the  cortex  to  pulsate  nonnally  at  the 
end  of  the  operation.  Four  linen  strands  were  inserted  beneath  the  dura 
supracortically  and  brought  through  the  temporal  muscle  and  fascia  and 
inserted  under  the  scalp  in  a  stellate  manner  as  a  means  of  permanent  drain- 
age. Usual  closure  with  2  drains  of  rubber  tissue  inserted.  Duration, 
35  minutes. 

Post-operative  Notes. — The  child  recovered  from  the  anesthesia  in  good 
condition  and  except  for  an  unusual  amount  of  restlessness,  nothing  abnor- 
mal was  noted.  Twelve  hours  after  operation,  the  temperature  was  102°, 
pulse  88,  respiration  28,  and  the  child  was  sleeping  quietly  following  the 
administration  of  codeine,  grains  1  j,  hypodermieally ;  the  diseharge  of  cere- 
brospinal fluid  from  the  operative  ineision  was  not  abnormally  profnse  and 
to  all  appearances,  the  eondition  of  the  ehiki  was  excellent.  Five  hours  later 
(15  hours  after  operation),  thr'  chihl  eontinued  in  the  same  irood  condition; 
30  minutes  later,  it  was  observed  by  the  nurse  that  the  child's  face  was  slightly 
cyanosed  although  there  was  no  cardiac  or  respiratory  difficulty;  upcm  sum- 
moning the  house-snr^»'eon,  who  arrived  within  5  minutes,  the  face  of  the 
child  had  bectmie  very  dark — conjunctival  vessels  also  being  dilated,  and 
it  was  then  observed  that  the  respiration  was  shallow  and  slightly  irregular; 
an  attempt  at  artificial  respiration  was  made  but  the  condition  of  the  child 
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rapidly  became  worse,  the  face  beeomiufr  praetieally  blaek  from  the  extreme 
cyanosis,  the  respiration  first  ceased  and  then  the  heart  stopped  beating — 
4  minutes  later  j  that  is,  within  a  period  of  15  minutes^  the  excellent  conditioii 
of  this  patient  rapidly  changed  to  a  most  serious  one,  resulting  in  death — all 
mthin  this  short  period  of  minutes. 

Autopsy. — Extreme  dilatation  of  all  the  vessels  of  the  scalp.     Both 
decompression  areas  negative.    Upon  removing  the  vault,  it  was  obsen-ed 
that  the  dural  venous  emissaries  were  all  enlarged  and  particularly  the 
long'itndinal  sinus,  which  was  dilated  and  bulging.    Upon  opening  the  dura^ 
the  cortical  veins  were  widely  dilated,  giving  the  cortex  a  very  bluish  cnn- 
gested  appearance ;  the  cerebral  hemispheres  themselves  were  very  edematous, 
** water-logged'*  and  their  venous  channels  all  dilated.     It  was  now  ascer- 
tained that  a  left  lateral  sinus  did  not  exist  as  the  result  of  a  eongienital 
malfonnation  and  defect,  and  the  rijjht  lateral  sinus  had  enlarired  to  tiie 
size  of  one  inch  in  diameter  as  compensation  and  in  it  w^as  found  a  large 
thrombus  almost  2  incheii  in  length — completely  occluding  its  lumen  and 
thus  being  the  cause  for  the  sudden  change  in  the  chikUs  condition.     Even 
the  inma  and  medulla  were  also  very  much  congested  and  ''water-logged'* 
with  edema.     Over  the  cortex  of  both  frontal  lobes  and  over  the  ri^t 
occipital  lobe,  was  a  cystic  formation — the  residue  of  a  former  supraeortical 
hemorrhage ;  alx>ut  the  cortical  vessels  in  the  sulci  was  a  whitish  connective- 
tissue  formation  resulting  from  the  organization  of  a  former  sobaraehnoiil 
hemorrhage.     Ventricles  negative, 

Rtmurka. — The  importance  of  haviug  obtained  a  permission,  in  writing, 
for  an  autopsy  before  the  operation,  is  again  emphasized  in  this  most  unior- 
tnnate  death  of  a  patient,  for  whom  the  greatest  hopes  were  held  of  a 
marked  future  improvement ;  not  only  did  the  autopsy  finduigs  confirm  the 
diagnosis  of  a  fonncr  supracortieal  hemorrhage  as  being  the  primary  cause 
of  the  intracranial  impairment  and  the  resulting  mild  external  hydi^eephaliis 
being  the  secondary  factor  in  coutinuing  this  increased  intracranial  pres- 
sure, but  they  disclosed  the  immediate  cause  of  the  patient 's  deat  h.  No  cause 
for  the  congenital  abseuce  of  the  left  lateral  sinus  could  be  ascertained  as 
it  is  probable  that  this  child  could  have  gone  through  life  with  only  one 
lateral  siuus  with  its  compensatory  dilatation  affording  a  sufficient  channel 
for  the  vejKUis  return  of  the  intracranial  blood.  The  sinus  being  on  the 
right  side,  if  a  thrombus  in  it  were  to  form  it  is  thought  it  would  occur 
more  probably  following  the  right  subtemporal  decompression  rather  than 
following  the  left  subtemporal  deeompression  as  it  did  in  this  patient. 
Xaturally,  once  the  thrombus  in  this  single  sinus  occurred,  the  effect  of  ita 
presence  was  so  overwhelming  to  the  patient  that  death  resulted  before  it 
waa  possible  for  any  treatment  to  be  of  value. 

The  absence  of  a  definite  cystic  formation  over  the  cortex 
parietal  motor  area  exjihiius  the  absence  of  a  marked  spasticity  in  i 
and  the  general  increase  of  the  intracranial  pressure  was  the  en 
increased  reflexes  but  not  to  the  extent  of  a  definite  spastic  parj> 
presence   of  the   hemorrhagic   residue,   chiefly   over  the  fi-ont 
occipital  lobes,  produced  the  marked  mental   impairment  as^ 
only  a  slight  ph^'sical  impairment.     It  is  most  unfortunate  th 
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could  not  have  been  afforded  the  opportunity  of  recovery  by  means  of  an 
early  cranial  drainage  of  the  supraeortieal  hemorrhage  within  several  days 
after  the  child's  birth  and  its  occurrence,  and  in  this  manner  the  secondary 
effects  of  the  partial  blockage  of  the  cortical  veins  could  have  been  avoided 
so  that  there  would  not  have  developed  the  condition  of  mild  external  hydro- 
cephalus.   A  most  interesting  case  but  a  most  unfortunate  death. 

B.  Chronic  brain  injuries  occurring  in  children. 

The  persistent  effects  of  brain  injuries  occurring  in  children  before  the 
age  of  ten  and  twelve  years  are  very  similar  to  those  occurring  in  adults 
with  the  important  exception  that  since  the  mental  and  emotional  * '  make-up ' ' 
of  the  children  is  in  the  process  of  development,  any  prolonged  impairment 
of  function  during  this  formative  period  is  later  exhibited  in  a  greater 
retarded  mental  and  physical  condition ;  especially  is  an  emotional  instability 
to  be  feared,  and  if  a  definite  cortical  irritation  is  present  to  a  degree  that  a 
mild  chronic  cerebral  edema  exists,  then  the  danger  of  epileptifonn  seizures 
is  one  of  not  only  great  frequency  but  of  the  direst  consequences  to  the 
patient;  if  once  convulsions  occur,  and  especially  if  months  and  years  after 
the  brain  injury,  then  the  chances  of  benefiting?  the  patient  are  just  that 
much  lessened  and  the  longer  the  convulsions  persist  the  greater  the  improba- 
bility of  any  procedure  being  of  any  permanent  assistance  to  the  patient ; 
on  the  contrarA',  epileptiform  seizures  occurring  at  the  time  of  the  acute 
intracranial  condition  or  within  a  short  period  following  it — these  patients 
are  frequently  restored  to  a  normal  mental  and  emotional  condition  by  the 
appropriate  medical  treatment. 

The  fact  that  children  withstand  the  acute  effects  of  brain  injuries  much 
more  easily  than  do  adults,  and  particularly  is  this  true  of  the  severe  condi- 
tions of  initial  shock  and  high  intracranial  pressure,  many  children  having 
brain  injuries  have  been  carelessly  treated  and  the  remote  effects  of  the 
intracranial  lesion  have  been  overlooked — merely  because  the  patient  has 
made  an  immediate  recovery  of  life ;  this  latter  result  is  all-important,  but  the 
future  normality  and  the  good  health  of  the  child  should  also  be  considered. 
It  has  been  recognized  for  a  number  of  years  that  all  depressed  fractures  of 
the  vault  should  be  elevated  or  removed  at  the  time  of  the  acute  injury — not 
only  for  the  immediate  benefit  to  the  patient  but  to  lessen  the  danger  of 
future  impairment  and  complications,  and  especially  emotional  instability 
and  epileptiform  seizures;  this  routine  method  of  treatment  has  been  advo- 
cated chiefly  in  children  on  account  of  their  developmental  period  of  life 
when  an  intracranial  lesion,  however  insignificant  its  present  symptoms  and 
signs  may  be,  yet  its  remote  etVects  are  frequently  of  a  most  serious  char- 
acter. The  significance,  however,  of  a  persistent  and  chronic  increase  of 
the  intracranial  pressure  following  brain  injuries  in  children,  whose  appar- 
ent excellent  recovery  from  the  immediate  effects  of  the  injury  has  been 
complete,  has  been  overhmked  and  it  is  only  hy  examining  these  patients 
over  a  period  of  years  that  it  is  poasil)le  to  state  that  these  children — and 
they  form  less  than  twenty  per  cent,  of  all  patients  injured — do  not  later 
develop  mwitally,  emotionally  and  physically  as  they  should  on  account  of 
the  effects  of  a  prolonged  mild  increase  of  the  intracranial  pressure;  an 
emotional  instability  is  possibly  th(^  most  common  result,  a  mental  retarda- 
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tion,  and,  as  stated  before,  the  great  danger  of  epilepsy  itself.  This 
chronic  cerebral  edema  persists  in  children  less  frequently  than  it  does  in 
adults,  but  its  ultimate  effects  are  more  pronounced  in  children  on  account 
of  the  need  for  development  of  the  cerebral  nerve  cells  in  all  their  activity; 
it  is  thus  realized  that  the  resulting  functional  impairment  due  to  an 
increased  intracranial  pressure,  if  prolonged  over  a  period  of  months  and 
years,  may  produce  a  definite  organic  change  of  tissue — and  then  it  is 
irreparable.  The  treatment  should  be  the  appropriate  one  at  the  time  of 
the  acute  injury  and  not  months  and  years  later — when  frequently  only 
an  improvement  can  be  obtained  and  not  a  normal  individual. 

Case  189. — Old  severe  brain  injury  associated  with  a  fracture  of  the 
base  of  the  skull  and  with  convulsive  seizures ;  resulting  mental  and  emo- 
tional impairment,  mild  secondar>^  optic  atrophy  and  an  increased  intra- 
cranial pressure.    Operation  advised  but  refused.    No  improvement. 

No.  74.— Frank.    Ten  years.    White.    U.  S. 

Admitted  March  22,  1914 — 15  months  after  injury.  Polyclinic  Hospital 
Referred  by  Doctor  E.  W.  LawTcnce. 

Discharged  March  28,  1914 — 6  days  after  admission. 

Family  history  negative.  No  nervous  nor  mental  abnormality  in  the 
family  of  either  parent ;  two  other  children  well  and  strong. 

Personal  History. — First  child;  nine  months'  pregnancy;  normal  labor. 
No  serious  children's  diseases;  always  well  and  strong,  and  up  to  the  time 
of  the  cranial  injury,  the  boy  had  done  well  in  school. 

Present  Illness. — Fifteen  months  ago  (December  6,  1912),  patient  was 
knocked  down  by  a  trolley-car  while  crossing  the  street ;  immediate  loss  of 
consciousness  which  continued  for  8  houre;  profuse  bleeding  from  both  ears: 
taken  to  a  hospital  where  he  remained  10  weeks  under  the  expectant  pallia- 
tive treatment.  Durin^r  the  first  7  days  following  the  injury,  patient  had 
general  convulsive  seizures — as  many  as  8  in  one  day.  He  gradually  im- 
proved, however,  and  yet  his  entire  mental  and  emotional  make-up  became 
chanfred  in  that  he  is  very  quiet,  sullen,  refuses  to  speak,  holds  head  down 
continuously,  resists  all  attempts  to  move  him  and  apparently  does  not 
notice  anything;  is  dirty  in  his  habits  and  he  must  be  fed  forcibly,  as  other- 
wise he  will  remain  over  24  hours  without  eating;  he  must  be  dressed  and 
taken  care  of  as  a  child ;  walks  about  the  house  or  sits  by  himself  in  silence, 
holding  his  head  down  and  not  interested  in  anything.  This  condition  has 
persisted  since  his  discharge  from  the  hospital — neither  becoming  better  nor 
worse ;  no  complaints.    No  convulsions  since  his  discharge  from  the  ho.spital. 

Examination  upon  admission  (15  months  after  injury). — Temperature. 
98.6-;  pulse,  76;  respiration,  20;  blood-pressure,  110.  Patient  refu.ses  to 
answer  (piestions  and  pays  no  attention  to  anyone  or  his  surroundings;  holds 
h(»ad  down  and  his  eyes  have  a  vacant  stare;  will  not  take  candy  offered 
to  him  nor  express  any  emotion  other  than  when  an  attempt  is  made  to 
take  his  hand,  he  withdraws  it  forcibly  (similar  to  the  negativism  of 
dementia  pnecox ) .  No  paralyses  of  the  extremities  nor  sensory  impairments 
can  be  elicited :  no  ocular  paralysis.  Unable  to  test  the  special  senses  on 
account  of  the  patient's  lack  of  cooperation.  Otoscopic  examination  reveals 
both  tvTupanic  membranes  thickened  and   retracted,  and  a  small  perfor- 
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ation  in  the  lower  posterior  portion  of  the  right  tympanic  membrane — 
the  result  of  the  former  laceration  at  the  time  of  the  cranial  injury.  Pupils 
equal  and  react  to  light  normally;  no  strabismus  nor  nystagmus  elicited. 
Reflexes — patellar  obtained  ^ith  difficulty  but  apparently  equal ;  no  ankle 
clonus  but  a  tendency  to  a  left  Babinski;  abdominal  reflexes  equally 
depressed.  Fundi — retinal  veins  enlarged  and  dilated  in  places ;  both  optic 
disks  rather  pale  from  new  tissue  formation  along  the  nasal  margins  and 
in  the  physiological  cups  which  are  rather  shallow — right  optic  disk  more 
than  left ;  the  nasal  margins  of  both  optic  disks  slightly  blurred  by  edema. 
Lumbar  puncture — clear  cerebrospinal  fluid  under  increased  pressure  (ap- 
proximately 13  mm.)  ;  ten  c.c.  removed  for  examination:  Wassermann  test 
was  negative  and  the  cell  count  was  only  4  per  c.mm.  X-ray  (Doctor  A.  J. 
Quimby) — '*no  fracture  of  the  skull  found.''  This  patient  was  repeatedly 
examined  during  his  residence  of  6  days  in  the  hospital  and  the  above  signs 
were  confirmed;  as  the  patient  resisted  all  attempts  to  study  him  with  any 
degree  of  accuracy  and  refused  to  cooperate  in  any  way,  it  was  practically 
impossible  to  make  a  more  thorough  examination  of  his  mental  and  emo- 
tional make-up. 

Treatment. — The  history  of  the  cranial  injury  with  the  definite  signs  of 
an  increased  intracranial  pressure  persisting  for  a  period  of  months  and 
producing  the  mild  secondary  optic  atrophy  made  it  advisable  to  suggest 
the  operation  of  cranial  decompression  in  the  hope  that  it  would  prevent  a 
greater  mental  and  emotional  impairment  and  possibly  obtain  an  improve- 
ment— the  operative  indication  being  the  existing  intracranial  pressure 
which  naturally  should  have  been  relieved  at  the  time  of  the  injury. 
The  operation  was  refused.  The  examination  at  discharge  was  the  same 
as  recorded  above. 

Examination  (September  20,  1916 — 45  months  after  injury  and  30 
months  since  the  last  examination) . — The  patient  has  remained  in  practically 
the  same  condition  and  possibly  has  gradually  become  a  little  worse  in  that 
he  is  even  less  observant  than  at  the  first  examination ;  walks  about  less 
than  before  and  must  l)f»  drag<red  by  the  hand  when  moved;  has  never 
attempted  to  attack  his  ])rother  or  sister.  No  convulsive  sei/Aires.  He  resists 
all  attempts  to  examine  him  as  at  the  first  examination  and  does  not  utter 
a  sound.  Pupils  c<{\rd\  and  n'act  normnlly.  ReHexes  all  depressed  but 
otherwise  negative.    Fundi  as  at  preceding  examination. 

Last  Examination  (November  2,  11)18 — 71  months  after  injury). — No 
change  in  the  condition  of  the  patient  lias  been  observed;  it  is  becoming  so 
difficult,  however,  to  take  eare  of  him  at  home  that  the  parents  are  con- 
sidering the  advisability  of  sending''  liim  to  an  institution  and  my  opinion 
is  to  that  etTect.  All  attempts  to  examine  him  are  resisted  as  before  and 
the  physical  examination  remains  praetically  the  same. 

Remarks. —  In  the  absence  of  the  history  of  severe  intracranial  injuiy 
and  the  persistence  of  an  earlier  and  even  present  increased  intracranial 
pressure,  the  dia^niosis  would  naturally  be  one  of  early  dementia  praH'ox  or 
even  one  of  traumatic  hysteria  ;  in  the  presence  of  the  history  and  the  signs 
of  an  increased  intracranial  pressure  as  disclosed  by  the  ophthalmoscopic  and 
lumbar  puncture  fin(lin<i"s,  the  more  probable  diajrnosis  is  one  of  traumatic 
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dementia  following  a  severe  cerebral  injury  and  most  probably  due  to 
multiple  puoetate  hemorrhages  thntu^hoiit  the  cerebral  cortex,  producing  the 
marked  mental  and  emotional  impairment  with  its  acute  oiLset  and  the  Uit- 
mation  of  a  pei'sistent  cerebral  edema,  which  continues  to  be  the  cause  of  the 
present  increased  intracranial  pressure.  If  an  operation  with  drainage  of 
the  acute  condition  had  been  performed  at  the  time  of  the  injury  (as  soon  as 
the  initial  shock  had  been  overcome),  it  is  very  possible  that  the  condition 
of  this  patient  would  not  have  become  so  severe  as  at  present— at  least  the 
ophthalmoscopic  findings,  and  it  might  have  been  hoped  that  the  mental 
and  emotional  impairment  would  not  have  become  so  marked.  It  is  possible 
that  this  severe  intracranial  injury  has  precipitated  the  condition  of  dementia 
praecox  or  at  least  a  traumatic  dementia  with  pneeoid  characteristics  and  this 
oltservation  has  been  repeatedly  made  in  other  patients.  The  family  histaiy, 
however,  of  this  patient  is  excellent. 

Case  190. — ^Chronie  severe  brain  injurj*  occurring  at  one  macth  of  &fe 
associated  with  a  linear  fracture  of  the  right  vault  and  with  a  mild  left 
spastic  hemiplegia,  mild  mental  retardation  and  occasional  eou^^ilsive  self- 
iires;  an  increased  intracranial  pressure.  Bight  subtemporal  decom- 
pressiou ;  exploratory  incision  of  the  scalp  overlying  a  possible  depressed 
fracture  of  the  vault.    Marked  improvement. 

No,  970, —Mary.    Three  years.    White.    U,  S. 

Admitted  April  2,  1918 — 2  years  and  11  months  after  i^jll^J^  Poly- 
clinic Hospital.    Referred  by  Doctor  C.  V.  Niemeyer,  Union  Hill,  N.  J. 

Operation  April  13,  1918.  Right  subtemporal  decompression ;  explort- 
tory  scalp  incision. 

Dischijrged  April  26,  1918 — 13  days  after  operation. 

Fanulif  hist  or  if  negative;  four  other  children  living  and  well. 

F'frsonal  Ilufortf. — Third  ehikl,  full- term  baby,  normal  labor,  and  no 
complications  after  birth;  apparently  a  well  child.  When  one  month  of 
age,  child  fell  headhmj^  from  its  carriage  down  an  entire  flight  of  stairs;  \om 
of  consciousness  for  fifteen  mimites;  no  bleeding  from  nose,  mouth  or  eni* 
but  right  side  of  scalp  contused  and  boggj-;  it  seemed  that  the  child  wai 
making  an  excellent  rt*covcrv,  when  on  the  fourth  day  after  the  cranial  injurr 
a  convulsive  stnziire  of  the  left  ann,  left  leg  and  left  side  of  face  occurred. 
but  apparently  no  loss  of  consciousness  (a  Jacksonian  epileptiform  convul- 
sion) ;  the  second  convulsive  seizure  w^hich  became  a  general  one  occurred 
six  weeks  later  and  during  the  past  ^i5  months,  the  child  has  had  a  convul- 
sion always  beginning  in  the  left  ann  or  left  leg  and  becoming  a  general 
convulsive  seizure  ever}^  6  to  8  weeks — the  longest  interval  of  freedom  from 
convulsions;  these  attacks  have  lasted  from  one  to  three  minutes  and  are 
accompanied  by  loss  of  sphincteric  control  and  an  occasional  bitingr  nf  t-iit 
tongue.  As  the  child  developed,  it  was  noted  that  the  left  ann  m 
leg  were  slightly  more  stiff  and  awkward  than  the  right  arm  and  th-  I 

leg;  the  child,  however,  walke<l  with  but  a  slight  limp  of  the  left  side.  I 

general  development  of  the  child  was  delayed  in  that  she  did  not  ho  | 

head  up  and  did  not  attempt  to  crawl  or  to  walk  as  early  as  a  normal 
should;  the  speech  was  delayt»d  and  her  present  speech  is  blurred  and 
tinet;  the  mentality  is  retarded  as  well  as  the  emotional  reactions. 


1 


OCCURRING  AT  THE  TIME  OF  BIRTH 


71? 


Examinatimi  upon  admissioo  (35  months  after  injury). — Temperature, 
98,6^;  puUe,  84;  respiration,  26;  blood-pressure,  114.  Well-developed  and 
nourished.  Mentality  sligrhtly  impaired  in  that  the  child  is  oot  so  alert  and 
is  in  a  sort  of  confused  hazy  condition;  rather  irritable;  unable  to  speak 
plainly  and  only  in  monosyllables:  she  walks  with  but  a  slight  limp  of  the 
left  leg— heel  just  touehin^  the  tioor.  Upon  bimanual  examination  of  the 
head,  there  is  a  possible  depression  of  the  right  parietal  bone ;  no  teedernesa, 
llearini?  negative;  otoseopie  examination  negative.  Pupils  equal  and  react 
to  light  normally.  Reflexes^patellar  exaggerated,  left  more  than  right;  no 
ankle  clonus  but  suggestive  left  Babinski ;  abdominal  retlexes  present  and 
equal;  retiexes  of  left  arm  more  aetive  than  of  right  Fundi^retinal  veins 
enlarged;  nasal  margins  of  both  optic  disks  blurred  by  edema — the  other 
details  being  clear  and  dis- 
tinct. Lumbar  puncture — 
clear  cerebrospinal  fluid 
under  increased  pressure 
(16  mm.)  ;  Wasscrmannte^t 
negative  and  cell  count  was 
4  cells  per  cmm.  X-ray 
(Doctor  G.  W,  Welton)  — 
''wide  iT-shaped  fracture 
extending  antero-poste- 
riorly  through  middle  por- 
tion of  right  piirii^tal  ]>one ; 
no  depressed  fragments  ob- 
served'' (Fig.  212). 

Treatment, — -On  account 
of  the  increased  intra- 
cranial pressure  associated 
with  convulsive  seizures  be- 
ginning in  the  left  arm  and 
in  the  left  leg  and  with  a 
mild  spastic  paralysis  of  the 
left  side  of  the  body  with  mental  retardation,  a  right  subtemporal  decom- 
pression was  advised  and  also  an  exploratory  incision  of  the  scalp  overlying 
the  right  parietal  bone — ^the  area  of  a  po.ssible  depressed  fracture  of  the  vault. 

Operation  (almost  3  years  after  injury). — Riglit  subtemporal  decompres- 
sion; exploratoiy  incision  of  the  scalp.  T'sual  vertical  incision,  bone 
removed  and  no  complications.  Dura  thickened,  whitish,  tense  and  slightly 
bulging;  upon  incising  the  dura,  a  very  **  wet,*'  edematous  cortex  tended  to 
protmde  but  did  not  nipture  owing  to  the  escape  of  a  large  quantity  of 
clear  cerebrospinal  Jiuid  which  at  fii*st  spurted  to  a  height  of  2  inches;  upon 
entarginjr  the  dnral  opening,  there  was  exposed  a  cloudy,  whitish  connective 
tissue  formation  abotit  the  vessels  in  the  sulci — the  organiziitiou  of  a  f^)rmer 
supraeortical  subarachnoid  hemorrhatrt^  (and  the  cjiuse  of  the  partial  block- 
age of  the  excretion  of  the  cen^irospinal  fluid  and  thus  the  formation  of  a 
mild  external  hydrocephalus — the  *'wet/'  edematous  conditinii  of  the  cor- 
tex).   No  gross  cortical  hemorrhage  or  laceration  observed.   Brain  pulsated 


Fto.  212. — IrreBiilar  linear  frartun?  of  the  riffht  vault  ewcurrinjt 
in  &  rhiUi  of  ono  irif>tith  of  Afgv;  a  resulting;  «uijnM"ortiriil  hf-mor- 
rhuge  prtxIurwJ  a  Irti  apaAtio  liPiiLinlpRiu  with  montul  rfUirdatiiio 
and  rnriivylaivt  Bciaurfs.  Marked  impruvement  fnlliji^iriig  a 
h>werinK  ^^  the  iacreaaed  irLtmrranial  prc^aure  by  nieanfl  oF  a 
right  «uhteinporal  deconipres^itm  and  draImi<Ke. 
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nurmally  at  the  end  of  the  openitioii.  Usual  closure  with  2  drains  af  rubber 
tissue  ijiserted.  Duration,  ^iU  niiuutes.  A  nnmW  curvilinear  sculp  incisiott 
was  now  made  higher  up  tiver  the  ri^ht  ijarietal  bone  and  the  possiblf 
depressed  fracture;  upon  retractinjr  the  scali>,  the  lar^^e  linear  fracture, 
having  a  width  of  almost  one-half  inch,  was  fouod  pulsatinsr;  no  deprei^ 
sion.  It  was  considered  better  surfrtcal  jud^^ment  not  to  attempt  an  explora- 
tion of  this  area  in  the  hope  that  the  subtt^niporal  deeoinpressi^m  would  W 
siiffieieut  to  obtain  an  excellent  result.  Usual  closure.   Duration,  65  minutes. 

Post-operative  A'o^eA\^Uneventful  couvalescence  in  that  incisions  heaJed 
per  primani:  decompression  area  bulg:ed,  but  pidsated  normally;  within  one 
weels  it  was  olxserved  timt  the  slight  stitfness  of  the  h^ft  arm  and  left  lef 
had  detinitely  k'ssened. 

Examimitio-n  at  discharge  (13  days  after  operation ).^ — Temperatapf. 
08.8''  ;  pulse,  82  I  respiration,  24;  blood-pressure,  112.  Decompn^ssiori  iirea 
hulfres  slightly  and  pulsates  nonnally ;  both  scalp  incisions  have  healed  per- 
fectly. Stiffness  and  awkwanlness  of  left  side  of  body  definitely  less  thaa 
before  the  operation;  child  is  possibly  more  interested  in  her  snrnjundings. 
Pupils  equal  and  of  normal  reaction  to  light.  Reflexes:  patellar — left  more 
active  than  right;  no  ankle  clonus  and  suggestive  lefr  Babinski  persists; 
abdominal  reflexes  present  and  eipial;  reflexes  of  h^ft  arm  less  active  tliiia 
before  the  operation.  Fundi — retinal  veins  slightly  enlarged;  edematous 
blurring  of  nasal  margins  of  both  optic  disks  less  marked. 

Treat  me  fit. — Continued  as  bef(>re  the  operation  in  that  the  diet  is  re- 
stricted by  the  avoidance  of  all  meats,  meat  soups,  tea  and  coffee;  daily 
movement  of  the  bowels;  daily  massage  and  exercises  continued. 

Last  Examimfion  (June  20,  1919 — 14  months  after  operation ).^No 
convulsive  seizures  have  occurred  since  the  operation  ;  a  marked  improvement 
has  occurred  in  the  lessening  of  the  stiffness  and  awkwardness  of  th^^  left  arm 
and  the  left  leg,  so  that  now  no  inipainnent  can  he  noted — eliild  walks  like  a 
nunuid  child;  speecii  has  improved,  although  there  is  still  a  slight  hesitanc)" 
and  slurring  of  words;  both  nn^ntally  and  emotionally  the  improvement  is 
marked.  Reflt'xcs:  patellar — left  slightly  more  active  than  right;  no  ankle 
clonus  and  no  Bahinski ;  retiexes  of  left  arm  slightly  increased  over  those 
<jf  right.  Fundi — retinal  veins  of  normal  size;  do  edematous  obscuration 
oi  the  details  of  cither  optic  disk.  Decompression  area  depressed  and 
pulsates  normally;  stmie  new  bone  formation  at  the  pcriiihery  slightly  nar- 
rows the  bony  opening. 

Remarks. — Tiie  cranial  injury  of  this  patient  occurring  4  weeks  after 
birth  can  be  considered  almost  as  being  a  birth  injury  and  the  resulting 
impHirmentof  this  patient,  bnlli  mentiilly  and  physically  and  associated  with 
eonvtdsive  seizurt^s,  is  so  cbnraeteristie  of  patient.s  having  an  intracrajii&l 
hemorrhage  at  the  time  of  birth,  that  this  patient  may  be  classed  witl 
The  absence  of  a  dt^pressed  fracture  of  the  right  vault  but  the  pres 
an  increased  intracranial  pressure  associated  with  convulsive  seizii 
a  mild  spastic  paralysis  of  the  left  side  indicated  the  condition  of 
cortical  hemorrhage  of  the  right  cerebral  hemisphere  and  this  \, 
firmed  at  operation. 

It  is  unfortunate  that  this  child  could  not  have  been  operated  u] 
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time  of  the  cranial  injury  and  as  soon  as  the  signs  of  shock  had  disappeared, 
and  in  this  manner  not  only  would  the  mental  and  physical  impairments  have 
been  avoided  but  the  convulsive  seizures  have  probably  been  prevented,  for 
this  early  operation  would  have  drained  the  blood  in  fluid  form  so  that 
the  secondary  blockage  of  the  cerebrospinal  fluid  would  not  have  followed 
later  to  the  extent  that  it  did;  although  the  improvement  of  this  patient 
has  been  a  most  gratifying  one  following  this  late  operation,  yet  it  will 
be  necessary  to  wait  a  period  of  years  before  it  can  be  definitely  stated  that 
the  recovery  of  the  child,  and  especially  from  the  convulsive  seizures,  is  a 
permanent  one  and  that  this  patient  will  become,  or  at  least  approximate, 
a  normal  person,  both  mentally  and  emotionally.  The  partial  blockage  of 
the.  cerebrospinal  fluid  naturally  is  a  permanent  one,  but  it  is  hoped  that 
the  operation  of  decompression  will  afford  suflScient  drainage  to  permit  the 
amount  of  intradural  cerebrospinal  Huid  to  remain  normal;  in  those 
patients  where  the  blockage  is  even  greater,  then  it  is  advisable  to  insert 
the  linen  strands  for  drainage  subdurally  just  as  in  the  cases  of  severe 
external  hydrocephalus. 

The  rapid  improvement  of  the  physical  condition  of  this  patient  and 
also  of  the  mental  retardation,  includintr  the  ditficulty  of  speech,  is  very  im- 
pressive and  merely  confirms  the  belief  that  these  impairments  are  merely 
functional  to  the  extent  that  there  is  not  a  primar>^  destruction  of  cerebral 
tissue,  but  that  the  impairments  result  from  an  increased  intracranial  pres- 
sure due  to  the  partial  blockage  of  the  excretion  of  the  cerebrospinal  fluid 
and  producing  therefore  a  *'wet,"  edematous  condition  of  the  cerebral 
cortex  under  varying  degrees  of  pressure — a  mild  condition  of  external 
hydrocephalus;  the  therapeutic  indication  therefore  is  to  lessen  this  in- 
creased intracranial  pressure,  either  by  the  use  of  the  thyroid  extract  in  the 
very  mild  conditions  by  decreasing  the  amount  of  cerebrospinal  fluid  secreted, 
or  by  the  operative  and  mechanical  lowering  of  the  higher  degrees  of 
increased  intracranial  pressure  by  means  of  the  subtemporal  decompression 
and  drainage;  naturally,  the  earlier  this  lessening  of  the  increased  intra- 
cranial pressure  is  possible,  just  so  much  greater  is  the  improvement  and  the 
avoidance  of  later  mental  and  physical  impairments. 

Case  191. — Old  severe  brain  injurv-  associated  with  a  depressed  fracture 
of  the  left  parietal  vault  and  with  signs  of  increased  intracranial  pressure; 
right  hemiplegia  and  attacks  of  petit  mat.  Left  subtemporal  decompres- 
sion and  drainage.     Improvement. 

No.  38.— Albert.    Twelve  years.    White.     School.    U.  S. 

Admitted  October  20,  1918 — .')  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  ().  S.  Wi^^litnian. 

Operation  October  27.  191.'}.     Left  subtemporal  deeompression. 

Discharged  Novenil)er  8,  191'] — 11  days  after  operation. 

Family  historj/  negative*;  2  older  brothers  and  one  younger  sister  well 
and  strong;  parents  normal  and  of  temperate  habits;  no  miscarriages. 
Parents  and  relatives  all  ri^rlit-handed. 

Present  Ilistort/. — Patient  is  third  ehild  ;  full  term  baby,  normal  labor 
and  no  abnormalities  o])served  after  birth.  Patient  was  considered  a  nomuil 
child  until  the  cranial  injury  at  7  years  of  age.     Five  years  ago,  patient 
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fell  from  a  seeond-story  window,  striking  upon  the  left  side  of  his  head; 
imnnHliate  loss  of  conseionsness  and  bleedLng-  from  the  left  ear;  taken  to  a 
hospital  where  the  depressed  area  of  the  left  parietal  l>one  was  elevated; 
patient  reinained  niieonsciong  for  5  dayg  and  unable  to  speak  duriD^  the  2 
weeks  following  the  injury  j  definite  weakness  of  entire  right  side  of  body  so 
that  at  discharge,  4  weeks  after  injury,  he  was  described  as  having  '"right 
spastic  hemiplegia/*  Patient  slightly  improved  during  the  first  year  after 
his  dis4^harge  from  the  hospital,  but  no  improvement  hasi  occurred  during 
the  past  4  years.    No  headache  nor  other  complaints  except  the  right  spastic 

hemiplegia,  a  mental  retarda- 
tion and  an  emotional  insta- 
bility; during  the  past  2 
months,  patient  has  had 
several  momentary  losBca 
of  consciousness — ^s  taring 
blankly  and  dropping  wiiat- 
ever  was  in  his  hand;  no 
convulsions,  however,  at  any 
tiniCp 

Exmnimiihn  upon  admis- 
siou  (5  years  after  injiirv). 
—Temperature,  98,6"^ ;  pulse, 
84;  respiration^  24;  blood- 
pressure,  120,  WelKdevel- 
oped  and  nourished.  Over 
the  left  parietal  region  was 
a  depressed  area  of  bone  as 
though  some  of  the  underly- 
ing bone  had  been  removed 
at  the  former  oi>erati(ML 
Typical  right  spastic  hemi- 
plegia with  the  characteristic 
flexion  of  the  right  arm  and 
position  of  the  right  leg  due 
to  the  flexor  contraction  rf 
the  right  foot,  so  that  palicnl 
walked  upon  the  toes  of  the  right  foot  on  aeeoimt  of  the  contractunt  of  tte 
Achilles  tendon.  Detinite  slurring  of  speeeh  but  no  aphasia  nor  parmphasb. 
No  sensory  iiupairment.  Pupils  etjuat  and  react  normally.  Reflexes:  pfttel* 
lar — riL'ht  mueh  more  aetive  than  left ;  no  ankle  elonus  but  right  Babiii^*; 
abdominal  retloxos — right  depresseii  Fundi^retinal  veins  dilate  ' 
walls  thiekoned  with  new  tissue  formation;  nasal  margins  of 
di^s  obs^ninxl  and  much  new  tissue  formation  about  the  margix 
physiological  eups.  No  hunbar  puncture  performed;  Wassertii 
blmxl,  however,  was  negative.  X-ray  (Doctor  A.  J,  Quimby)— 
bany  defect  of  2  em.  in  diameter  in  left  parietal  area;  slight  d 
its  periphery;  no  linear  fraetiire  ascertained'*  (Fig.  213). 


Fiu.  2U1  — Piwterior  view  of  an  iiTf«u1ar  bony  defect  and  new 
bcn«*  fi»ruiati'»n  ovtr  the  li'ft.  va^ilt  iti  a  hoy  wf  12  year*  of  a^ 
foltMwinjt  ft  cmmml  injury  five  yrars  befure:  the  rnjht  spastic 
herui)OeinH  and  i^pileptifi+rnx  »pelb  improved  by  low^rioc  t-be 
inrrr».**H^  trttrnrrxnuil  ptesssure  by  means  of  a  leh  suhtemporal 
de^'tmiiwwAion  aihI  drainacr' 
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Treatment, — The  presence  of  an  increased  intracranial  pressure  as 
revealed  by  the  ophthalmoscopic  examination,  together  with  the  definite  right 
hemiplegia,  made  a  left  subtemporal  decompression  advisable  in  the  hope 
that  a  lessening  of  this  increased  intracranial  pressure  would  result  in  a 
lessened  spasticity-  of  the  right  arm  and  right  leg,  an  improvement  of  the 
mentality  made  possible  and  the  emotional  instability  improved. 

Operation  (5  years  after  injury). — ^Left  subtemporal  decompression: 
usual  vertical  incision,  bone  removed,  and  no  complications;  at  upper  por- 
tion of  operative  area,  the  bone  was  depressed  and  upon  removing  it,  the 
underlying  dura  was  found  torn  or  incised  at  the  former  operation,  and 
it  was  therefore  thought  advisable  to  remove  only  the  lower  portion  of  the 
overlying  bone.  The  dura  of  the  decompression  area  was  now  incised  as 
usual,  allowing  clear  cerebrospinal  fluid  to  spurt  under  tension;  upon 
enlarging  the  dural  opening,  the  underlying  cerebral  cortex  tended  to  pro- 
trude but  did  not  rupture; bluish  cystic  formation  beneath  the  arachnoid  and 
above  the  Sylvian  fissure ;  this  was  punctured,  allowing  straw-colored  cere- 
brospinal fluid  to  escape.  Owing  to  the  escape  of  cerebrospinal  fluid,  the 
cortex  became  relaxed  and  pulsated  normally.  Usual  closure  with  2  drains 
of  rubber  tissue  inserted.    Duration,  40  minutes. 

Post -operative  Notes. — Uneventful  operative  recovorj^;  cranial  in- 
cision healed  per  primam,  so  that  patient  could  be  diseharjred  11  days 
after  operation. 

Examination  (September  6,  1914 — 10  months  after  operation). — Patient 
has  made  a  definite  improvement  in  that  the  spasticity  of  the  right  arm  and 
of  the  right  leg  has  lessened  and  althoujrh  he  still  limps,  yet  the  right  heel 
touches  the  floor  and  the  lameness  is  not  so  marked ;  patient  can  use  the  right 
hand  for  simple  duties  (Fig.  214).  Teacher  in  school  says  that  he  can  now 
be  taught  more  easily  and  is  much  more  interested  in  things;  also  not 
so  irritable.  Mother  says  that  no  ** fainting"  spells  have  occurred  since  the 
operation.  Decompression  area  slightly  depressed  and  pulsates  normally. 
Reflexes:  patellar — right  more  active  than  left;  no  ankle  clonus  but  right 
Babinski;  right  abdominal  reflexes  less  active  than  left.  Fundi — retinal 
veins  slightly  enlarged ;  niusal  margins  of  optic  disks  no  longer  blurred  by 
edema  but  new  tissue  formation  naturally  persists. 

Examination  (October  12,  1916 — 36  months  after  operation). — Patient 
has  continued  to  improve  both  mentally  and  physically;  the  right  spastic 
hemiplegia,  however,  is  still  present  but  nnicli  lessened  in  severity,  so  that 
patient  now  walks  with  but  a  slight  limp ;  the  condition  of  the  right  arm  has 
improved  but  not  so  much  as  the  right  leg.  Patient  has  advanced  in  school. 
No  attacks  of  petit  mat  have  occurred.  Reflexes  :  patellar — right  greater  than 
left;  no  ankle  clonus  but  right  Babinski  persists;  v\^\\\  abdominal  reflexes 
depressed.  Fundi — retinal  veins  slightly  larger  than  normal;  optic  disks 
clear  but  new  tissue  formation  is  present.  Decompression  area  depressed  and 
slight  pulsation  palpable. 

Last  Examination  (November  6,  1918 — 60  months  after  operation). — 
Patient  is  practically  the  same  as  at  preceding  examination  :  the  right  hemi- 
plegia is  present  but  only  in  a  niodifi<Ml  deirrec^  compared  with  the  condition 
before  operation  and  the  patient  is  mentally  and  emotionally  more  normal. 
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No  signs  of  petit  mal  attacks.  Decompression  area  markedly  depressed  and 
its  diameter  is  lessened  due  to  new  bone  formation  at  the  periphery. 
Beflexes:  patellar — right  more  active  than  left;  no  ankle  clonus  but  right 
Babinski;  abdominal  reflexes — right  less  than  left.  Fundi  as  at  preced- 
ing examination. 

Remarks, — The  condition  of  this  patient  resembles  so  closely  and  in  such 
detail  the  condition  of  those  children  having  cerebral  spastic  paralysis  due 
to  an  intracranial  hemorrhage  at  the  time  of  birth — due  usually  to  a  difficult 
labor ;  in  this  case,  however,  we  have  a  child  who  was  normal  until  the  age 
of  7  years,  when  the  cranial  injury  occurred ;  it  would  seem  that  a  subtem- 
poral decompression  and  drainage  should  have  been  performed  at  the  time 
of  the  injury  and  not  merely  the  elevation  of  the  depressed  area  of  bone 
performed;  undoubtedly,  there  has  been  some  destruction  of  the  cortical 
nerve. cells  supplying  the  right  arm  and  the  right  leg  and  naturally  a  com- 
plete recovery  therefore  cannot  be  expected.  It  is  encouraging,  however, 
that  during  a  period  of  5  years  following  the  decompression  operation,  no 
spells  of  petit  mal  character  have  appeared  again  and  it  is  to  be  hoped 
that  the  lessening  of  the  increased  intracranial  pressure  will  prevent  this 
frightful  complication  from  occurring.  It  will  be  very  interesting  to  watch 
this  patient  over  a  number  of  years — not  so  much  what  his  present  condi- 
tion is,  but  what  his  future  condition  will  be  15  to  20  years  from  now,  when 
he  will  begin  to  assume  the  duties  of  manhood. 

Case  192. — Chronic  severe  brain  injury  associated  with  a  depressed 
fracture  of  the  vault  of  the  skull  and  with  a  resulting  hemiplegia  and  mental 
retardation;  an  increase  of  the  intracranial  pressure.  Left  subtemporal 
decompression  and  then  a  removal  of  the  depressed  area  of  bone. 
Marked  improvement. 

No.  791.— John.    Ten  years.    White.    School.    U.  S. 

Admitted  February  20,  1917 — 3  years  after  injury.  Polyclinic  Hospital. 
Referred  by  Doctor  John  A.  Wyeth. 

Operations. — First,  February  28,  1917:  left  subtemporal  decompression. 
Second,  March  7,  1917 — 7  days  after  the  first  operation:  removar  of  de- 
pressed area  of  vault. 

Discharged  March  16,  1917 — 9  days  after  second  operation. 

Family  history  negative. 

Personal  History. — Third  child,  full  term,  normal  labor,  and  no  compli- 
cations. Child  was  considered  a  normal  one  in  every  way  until  he  was 
seven  years  of  age  (3  years  ago),  when  he  fell  from  a  ladder,  striking  upon 
the  left  side  of  his  head ;  immediate  loss  of  consciousness  and  was  taken 
in  the  ambulance  to  8t.  Vincent's  Hospital,  where  ht^  remained  three  months; 
there  was  a  paralysis  of  the  right  arm  and  right  lo":  observed  upon  the  day 
following  the  injury  when  a  right-sided  convulsion  occurred.  As  the  con- 
dition of  paralysis  slightly  improved  and  as  no  other  convulsive  seizures 
occurred,  no  operation  was  performed,  and  at  the  end  of  three  months  the 
patient  was  discliarired  from  the  hosf)ital.  Since  then,  there  has  remained  a 
definite  spastic  paralysis  of  the  right  arm  and  of  the  right  leg  and  the 
patient  has  been  unable  to  advance  in  school  more  than  one  class  during  tho 
past  3  years;  frequent  severe  headaches  have  been  emwv\v\\\\^v\  vnWs  *^^ 
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^.vr  injury ) . — Tcm|)crature. 

^>«,  114.    Patient  is  rather  dull 

^^ed  in  his  surrounding^  ami 

npry  irritable  upon  beinjr  chided. 

.^^iplegic  type — the  right  lofr  beintr 

Ajjira;  the  lower  right  side  of  th(»  fac<»  i^ 

^•'y right  facial  paralysis).     T'poii  Iwal 

.yC^jefinite  depressed  fractun»  of  the  Mr 

.  />^^.,«e-half  inch  wide  and  easily  one- fourth 

.  I/'^'^/rxontally  about  one  and  a  half  inches  tn 

l]i,V^**^.  aot  tender.  Hearing  negative,  apparently. 

[,/iA/^r^tj»»n  the  patient's  answers  as  he  seems  rather 

"^  ja '•■^-  however,  negative.    Pupils  eqiuil  and  react 

i^^^'^P*^^^^^^  active,  right  much  more  than  left: 

Ijr  A^kle  clonus ;  right  Babinski,   Oppenheim  and 

pflitl  reflexes — right  depressed  and  very  difficult  tt» 

i-t:is  enlarged  with  thickened  walls;   both  optie 

■-^  :*ev  tissue  formation  about  the  nasal  margins  and 

*      the  left  possibly  more  than  the  right  optic  disk : 

'^^  ^»rie  disks  blurred  by  edema.    Lumbar  puncture — 
J  under  increased  pressure  (14  mm.).    X-ray  (Doctor 
t^vKlence  of  a  displaced  section  of  the  left  vault." 
^  -. ,  TT^  ^*>»ory  of  the  cranial  injury  with  the  resulting  right 

r^jr^    ^^^  y.j^  ill,.  pn\sent  findings  of  a  definite  increase*  of  the 
*r:«-  ''^_^««;t::v  aiul  the  depressed  fracture  of  the  left  vault   (not 


>-'^«.* 


->e  :*.^:::o*noirrani)  with  the  right  spastic  hemiplegia  persist ini' 
•^*^^^,!lr*^  *:^:t:al  retardation  an<l  emotional  instability — thes«»  fjiet^ 
jin^^.    ,^c*r?-'5^  **^  '**f^  subtemporal  decompression  advisable  and  then 


f^  -.-,fl»  sV  n*:ti»»val  of  the  deprt»ssed  an»a  of  the  left  parietal  lK>ne.  it 


r^r*' 


jj^^vAttxl  by  the  bimanual  examination. 
^j^fv:^on  \''^  y(»ars  after  injury). — Left  subtemporal  decompres- 


^g^  wrtieal  incision,  bone  removed,  and  no  complications.     Dura 

'*•'*'     ^O^   •oiisi*.  thickened  and  vascular;  upon   incising  it,  much  clear 

*)2^r]**'''^*  ^^^'^'  welled  out,  and  upon  enlarging  the  dural  opening  the 

"^''^^'V^^  ^\lo:natous  cortex  tended  to  i^rotrude  but  did  not  nipture,  t»winir 

^"^"l!^.  r*r^l  escape  o(  the  een»l)rt)spinal  fluid.    At  the  upper  portion  of  tin* 

^       .*^^.  fioM  and  alH>v»»  the  Spylvian  fissure  was  exposed  a  film  of  a  fibrous 

^v  tVrmation     the  result  of  a  former  supracortical  hemorrhain»  which 

vLt V^^^'"*^*"^'  |*n»m  above  downward  over  the  i)arietal  area  of  the  eortfX. 

VV-iX*  '^^^^  ^vrtieal  vessels  in  the  sulei  in  this  siime  area  was  a  whitish  indura- 

\^    :ho  ovjratu/ation  of  the  former  fret^  blood  alK)ut  the  vt^ssels  in  the 

sxtVs      The  oxerlyiiiir  araehnoitl  was  punetured  with  a  needle  in  wveral 

^^dl^^>^  allowing  u  straw-colored  tlui<l  to  escape*  and  the  cystic  formation  t  ► 

OksUpw      Vt  llie  eml  of  tlu^  operation  the  cortex  pulsated  normally.    Tsual 

^HN^'utv  \\it»*  1*  ilrains  of  rubber  tissue  insi'rted.    l)urati(m,  3.")  minutes. 

'*  xf  .ri  r»;f'»*'    \oNn*.--N*»  eomplications;  operative  incision  healiHl  ptr 
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die  the  operative  area  itself  bulges  beyond  the  flush  of  scalp 
rKiniuillji'.    An  attempt  was  now  made  to  remove  the  depressed 
_^.  vault. 

Operation  (7  days  after  first  operation). — Removal  of  depressed 

:  cunnliuear  incision  over  the  depressed  area  of  the  left  parie- 

Ine  of  3  inchcj^  in  length ;  upon  retraction  of  the  scalp,  it  was  found 

there  was  a  longitudinal  depressed  fracture  of  the  left  parietal  bone 

2  inches  in  length,  one-half  inch  in  width  and  almost  one-half  inch 

depth.  It  was  possible  to  insert  the  rongeurs  at  the. edge  of  the  bony 
depression,  so  that  the  bony  opening  could  be  enlarged  and  the  depressed 
fragment  of  bone  was  removed.  The  underlying  dura  was  not  torn  and  it 
was  considered  advisable  and  better  surgical  judgment  not  to  open  it  as  the 
left  subtemporal  decompression  had  lowered  the  increased  intracranial 
pressure  and  it  was  now  too  late  to  remove  the  supracortical  hemorrhage, 
since  it  had  become  organized  and  only  a  lowering  of  the  intracranial  pres- 
sure and  the  removal  of  the  bony  local  compression  were  considered 
necessary.  Usual  closure  with  2  drains  of  rubber  tissue  inserted  down 
the  dura.    Duration,  25  minutes. 

Post -operative  Notes. — Uneventful  operative  recovery;  incision  healed 
per  primam;  within  5  days,  patient  no  longer  complained  of  the  dull  head- 
ache and  said  his  head  **felt  lighter."  Decompression  area  bulged  but 
pulsated  normally. 

Examination  at  discharge  (9  days  after  second  operation). — ^Tempera- 
ture, 98.6^  ;  pulse,  82 ;  respiration,  24 ;  blood-pressure,  116.  Patient  appears 
somewhat  brighter  in  that  he  is  more  interested  in  his  surroundings;  no 
complaints  other  than  a  soreness  of  left  side  of  head.  Decompression  area 
bulges  beyond  the  flush  of  scalp ;  pulsation  normal.  Right  arm  and  right  leg 
possiblj'-  not  so  spastic  as  before  the  operation ;  the  patient  walks  with  less 
of  a  limp ;  is  using  the  right  hand  possibly  better.  Pupils  negative.  Re- 
flexes: patellar — right  more  active  than  left;  exhaustible  right  patellar 
clonus  and  right  ankle  clonus;  right  Gordon,  Oppenheim  and  Babinski 
reflexes  persist;  right  abdominal  reflex  less  active  than  left.  Fundi — 
retinal  veins  enlarged ;  no  change  from  former  f undal  examination  unless  the 
nasal  margins  of  the  optic  disks  are  not  so  obscured  by  edema  as  before  the 
operation.  Another  rontgenogram  taken,  showing  the  bony  defect  of  remov- 
ing the  depressed  area  of  bone  (posterior  view)   (Fig.  215). 

Treatment, — Parents  were  advised  the  usual  hygienic  rules,  a  non- 
proteid  diet  and  the  avoidance  of  school  until  the  next  fall. 

Examhiation  (April  20,  1918—13  months  after  operation). — Child  has 
made  a  marked  improvement  during  the  past  year  in  that  the  spasticity  of  the 
right  arm  and  leg  has  so  lessened  that  the  patient  can  walk  much  more 
freely  and  can  use  the  right  arm  less  awkwardly  than  before  the  operation ; 
the  right  side  of  face  is  still  slightly  weak  and  lags  in  its  movements.  The 
mentality  has  also  improved  and  he  is  able  to  study  and  enjoy  it;  no 
longer  complains  of  headaches  and  has  had  only  **two  attacks  of  temper" 
during  the  past  6  months.  The  decompression  area  extends  beyond  the 
flush  of  the  surrounding  scalp  but  pulsates  normally.  Pupils  equal  and 
react  to  light  normally.     Reflexes :  patellar — right  more  active  Ikaxv  l<i^tl% 
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patient  and  the  einotioual  irritability  has  increased;  no  convulsions  since 
thii  day  following  the  injury. 

,  Examination   upon  adraissjon    {3  years  after  injury). — Temperature. 
9S,S'^  ;  pulse,  78  ;  respiration,  24  ;  blood-pressure,  114.    Patient  is  rather  dull 
and   non-observant ;   apparently   not   interented   in   his    surroundings   and 
answers  questions  in  a  slow  hazy  manner ;  very  irritable  upon  beinj^  chided. 
Marked  spastic  paralysis  of  the  rijrht  hemiplegic  tyjie — the  right  leg  being 
possibly  affected  more  than  the  ri^ht  arm ;  the  lower  ri«rht  side  of  the  face  is 
also  impaired    (the  eortieal  type  of  right  facial   paralysis).      T'pon   local 
bimanual   examination,   there  is  a  definite  defn-essed   fracture   of   the  left 
parietal  bone  almost  3  inches  lon^,  one-half  inch  wide  and  easily  one-fourth 
of  an  inch  in  depth,  extending-  horizontally  about  one  and  a  half  inches  to 
the  left  of  the  loui^itudina!  sinus;  not  tender,   llearintr  nc^^ative,  apparently, 
although  it  is  difficult  to  rely  upon  the  patient's  answers  as  he  seems  rather 
confused;  otoseopic  examination,  however,  negative.    Pupils  equal  and  react 
normally  to  light.     Reflexes — ^pateltar  active,  right  much  more  than  left; 
right   patellar  and   right  ankle  clonus;  right  Babinski,    Oppenbeim   and 
Gordon  reflexes;  abdominal  reflexes — right  depressed  and  very  diflScult  to 
elicit.     Pupils — retinal  veins  enlarged   with   thickened  walls;   both   optic 
disks  slightly  pale  from  new  tissue  formation  about  the  nasal  margins  and 
in  the  physiological  cups — the  left  possibly  more  than  the  ri^ht  optic  disk; 
luisal  margins  of  both  optic  disks  blurred  !>y  edema.     Lumbar  puncture — 
clear  cerebrospinal  fluid  under  increased  pressure  (14  mm.).    X-ray  (Doctor 
W.  H,  Stew^art) — '*no  evttlence  of  a  displaced  section  of  the  left  vault/' 

Trfafmeni.—The  history-  of  the  cranial  injury  w^ith  the  resulting  right 
spastic  hemiplegia  and  the  pn^seut  findings  of  a  definite  increase  of  the 
intracranial  pressure  and  the  depressed  fracture  of  the  left  vault  (not 
contirmeil  by  the  nintgenogram)  with  the  right  spastic  hemiplegia  persistiuiT 
ami  a  marked  mental  retardation  and  emotional  instability — tbest-  fact* 
made  f\w  tvperatifui  of  left  subtempoial  decompression  advisable  and  then 
tile  elevation  or  i-emovnl  of  tin:  dt^j^ri'ssed  area  of  the  left  parietal  bone^  if 
found  as  indicated  by  the  binuunnd  examination. 

First  Openttion  (:i  ye^irs  after  injury). — Left  subtemporal  decompres- 
sion :  usual  vertical  incision,  bone  removed,  and  no  complications.  Dura 
nioderatrly  tense,  tlnckened  and  vuscular;  upon  incising  it,  much  clear 
cerebrospinal  fluid  welled  out,  and  upon  enlarging  the  dural  opening  the 
underlying  edematous  cortex  tended  to  protnule  but  did  not  rapture,  owinir 
to  the  rapid  escape  of  tlie  cert  hrospiiial  Huid.  At  the  ujiper  portion  of  the 
opcndive  field  and  above  the  Sylvian  lissiire  was  exposed  a  lilm  nf  a  fibrous 
cystie  forumtirin— tlie  result  of  a  former  supracortieal  hemorrhajre  which 
liad  extended  from  aliove  dnwnward  over  the  parietal  area  of  the  cnrtfT. 
About  the  cortical  vessels  in  the  sulci  in  this  same  area  was  a  whitish  i 
tion — the  organization  of  tbt^  fonner  fn*e  blood  about  the  vessels 
sulci.  The  overlying  arHclinoid  was  punctured  with  a  needle  in  - 
places,  allowing  a  stniw-colored  fluid  to  escape  and  the  cystic  form 
c^illapse.  At  the  end  of  the  operation  the  cortex  pulsated  normally 
closure  with  2  drains  of  rubber  tissue  inserted.    Duration,  35  minu 

Post-operative  Noffs, — No  complications;  operative  incision  hi 
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primam,  while  the  operative  area  itself  bulges  beyond  the  flush  of  scalp 
but  pulsates  normally.  An  attempt  was  now  made  to  remove  the  depressed 
area  of  the  vault. 

Second  Operation  (7  days  after  first  operation). — Removal  of  depressed 
area  of  vault :  curvilinear  incision  over  the  depressed  area  of  the  left  parie- 
tal bone  of  3  inches  in  length ;  upon  retraction  of  the  scalp,  it  was  found 
that  there  was  a  longitudinal  depressed  fracture  of  the  left  parietal  bone 
about  2  inches  in  length,  one-half  inch  in  width  and  almost  one-half  inch 
in  depth.  It  was  possible  to  insert  the  rongeurs  at  the  edge  of  the  bony 
depression,  so  that  the  bony  opening  could  \)e  enlarged  and  the  depressed 
fragment  of  bone  was  removed.  The  underlying  dura  was  not  torn  and  it 
was  considered  advisa])le  and  better  surgical  judgment  not  to  open  it  as  the 
left  subtemporal  decompression  had  lowered  the  increased  intracranial 
pressure  and  it  was  now  too  late  to  remove  the  supracortical  hemorrhage, 
since  it  had  become  organized  and  only  a  lowering  of  the  intracranial  pres- 
sure and  the  removal  of  the  bony  local  compression  were  considered 
necessary.  Usual  closure  with  2  drains  of  rubber  tissue  inserted  down 
the  dura.    Duration,  25  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery;  incision  healed 
per  primam;  within  5  days,  patient  no  longer  complained  of  tlie  dull  head- 
ache and  said  his  head  **felt  lighter.''  Decompression  area  bulged  but 
pulsated  normally. 

Examination  at  discharge  (9  days  after  second  operation). — Tempera- 
ture, 98.6°  ;  pulse,  82 ;  respiration,  24 ;  blood-pressure,  116.  Patient  appears 
somewhat  brighter  in  that  he  is  more  interested  in  his  surroundings;  no 
complaints  other  than  a  soreness  of  left  side  of  head.  Decompression  area 
bulges  bej'ond  the  flush  of  scalp ;  pulsation  normal.  Right  arm  and  right  leg 
possibly  not  so  spastic  as  before  the  operation ;  the  patient  walks  with  less 
of  a  limp;  is  using  the  right  hand  possibly  better.  Pupils  negative.  Re- 
flexes: patellar — right  more  active  than  left;  exhaustible  right  patellar 
clonus  and  right  ankle  clonus;  right  Gordon,  Oppenheim  and  Babinski 
reflexes  persist ;  right  abdominal  reflex  less  active  than  left.  Fundi — 
retinal  veins  enlarged ;  no  change  from  former  fundal  examination  unless  the 
nasal  margins  of  the  optic  disks  are  not  so  obscured  by  edema  as  l)efore  the 
operation.  Another  rontgenogram  taken,  showing  the  bony  defect  of  remov- 
ing the  depressed  area  of  bone  (posterior  view)    (Fig.  215). 

Treatment. — Parents  were  advised  the  usual  hygienic  rules,  a  non- 
proteid  diet  and  the  avoidance  of  sehool  until  the  next  fall. 

Examination  (April  20,  1918 — 13  months  after  operation). — Child  has 
made  a  marked  improvement  during  tlie  past  year  in  that  the  spasticity  of  the 
right  ami  and  leg  lias  so  lesseiKul  that  the  patient  can  walk  much  more 
freely  and  can  use  the  right  arm  less  awkwardly  than  before  the  operation; 
the  right  side  of  faee  is  still  slightly  weak  and  higs  in  its  movements.  The 
mentality  has  also  improved  nnC  he  is  able  to  study  and  enjoy  it;  no 
longer  complains  of  headaches  and  has  had  only  ''two  attacks  of  temper'* 
during  the  past  6  months.  The  decomf)ression  area  extends  beyond  the 
flush  of  the  surrounding  sealp  l)ut  pulsates  normally.  Pupils  equal  and 
react  to  light   normally.     Peflexes :  patellar — ri<cl\t  vtv^^^v?  ^Q^!\Nv^  \^*«sxv\^^X\ 
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no  right  patellar  i-lonus  Imt  an  exhaiistiblp  right  ankle  clonus;  right 
Babiiiski  still  persists  but  neither  an  Oppeoheim  or  Gordon  reflex  can  be 
t'lii*ited;  rifrht  akinminal  reflexes  depressed.  Fundi— retinal  veins  slightly 
larirer  than  normiilly;  both  optif  disks  ratlier  pale  from  connective  tisHUe 
formation  as  before  the  operation,  but  there  is  no  edematous  obseuration  ol 
the  nasal  margins.  Visual  aeuity:  16/20  in  the  left  eye  and  18/20  in  the 
ripht  eye— the  result  of  a  mild  secondary  optic  atropliy;  no  limitatioD  of 
the  visual  fields  ascertained. 

Laaf  E.r(nnhiafwn  (May  14,  1919—26  months  after  operation),— The 
improvement  has  continued  during:  the  past  year  so  that  the  right  siide  of 
the  body  can  be  used  with  less  awkwardness  than  before  and  the  meniality 

of  the  patient  has  become 
much  brighter,  more  alert 
and  his  emotional  reac- 
ti«*ns  are  more  stable; 
ripht  facial  paresis  per- 
sists but  is  hardly  notice- 
able (Fijr,  221);  he  hna 
advanced  with  his  class  m 
school,  although  he  i&  still 
2  years  behind  his  regular 
class.  No  complaints  of 
headache  or  convulsive 
seizures.  Decompression 
area  bnlj^es  beyond  the 
flush  of  the  scalp.  Re- 
flexes :  patellar — r  i  g:  h  t 
greater  than  left;  slight 
exhaustible  right  ankle 
clonus  persists  and  right 
Baliinski :  right  abdominal 
reflexes  less  active  thao 
left.  Fundi — the  same  as 
at  preceding  exami nation. 
Visual  acuity'  remains 
practically  the  same  as  at  the  preceding  examination  one  year  ago. 

Trftitment. — The  massage,  daily  exercises  and  his  mental  train- 
ing  arc  advised  to  be  continued  as  before,  together  with  the  routine 
hygienic  measures, 

Heniark:i. — The  similarity  of  these  patients  hav^ing  depressed  fractures 
of  the  vault  of  the  skull  and  with  a  resulting  increase  of  the  intracranial 
pressure  to  those  patients  having  a  spastic  paralysis  with  mental  retardation 
and  emotional  instability  as  the  result  of  an  intracranial  hemorrhage  at 
the  time  of  birth  with  a  resulting  iuereased  intracranial  pressure — this  simi- 
larity is  very  gren1  indeed  and  in  reality  the  condition  is  the  same,  except 
that  in  the  patients  having  an  increased  intracranial  pressure  resulting 
from  an  intracranial  hemorrhage  at  birth,  the  results  of  the  condition  are 
usually    more    pronounced   because    the    increased    intracranial    pressure 


Fui.  216. — trreculftr  bony  de;fect  of  (eft  vaiilt  foJloviriiiK  th« 
retDoval  of  d(?preMea  boon  ia  &  boy  hav'iDg  tJic  (■<)ndiliijn  of  rif^ht 
•(iftnlio  heiiiiplrfCtn  with  metital  relArdatJun.  Miifkecjiniprovemciit 
foLluwinjc  Uie  operation  and  the  towering  of  the  iQcreaMd  intra- 
crmmal  preMure  by  iiieaiia  of  a  left  «ubtempoJ-al  decompreeaion 
ajui  draiJiH^e. 
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occurred  during  the  earliest  stage  of  mental  and  emotional  development, 
and  therefore  not  only  is  the  retardation  greater  but  it  is  a  much  more 
serious  and  permanent  one;  the  normal  development  of  the  cortical  cells 
is  prevented  and  therefore  the  mental  and  physical  impairment  is  more 
pronounced  than  that  which  follows  an  intracranial  hemorrhage  of  similar 
degree  occurring  in  a  child  who  has  already  developed  mentally  and  physi- 
cally as  is  normal  for  the  age  at  which  the  intracranial  hemorrhage  occurred. 
Merely  because  a  depressed  fracture  of  the  vault  is  not  present  in  only  a 
very  small  percentage  of  children  having  an  intracranial  hemorrhage  at  the 
time  of  birth — this  is  no  reason  to  consider  these  patients  as  being  essentially 
different  pathologically  and  clinically  from  the  ones  showing  external 
evidence  of  cranial  injury,  such  as  a  depressed  fracture  of  the  skull ;  the 
important  factor  to  ascertain  is  the  presence  or  not  of  an  increased  intra- 
cranial pressure  due  to  intracranial  hemorrhage  or  persistent  cerebral 
edema,  and  if  found  to  be  present,  then  an  operation  of  decompression  and 
drainage  should  be  performed  to  lower  it — 
whether  there  is  a  depressed  fracture  of  the 
skull  or  not;  in  this  manner,  the  mental 
and  physical  impairment  and  retardation 
cannot  only  be  improved  but — more  im- 
portant— ^be  prevented  if  the  operation  is 
performed  early.  Naturally,  all  depressed 
fractures  of  the  vault  should  be  elevated 
or  removed  for  fear  of  future  complica- 
tions such  as  epilepsy ;  the  danger  of  con- 
vulsive seizures  occurring  later  in  this 
patient  was  very  great  indeed  and  they 
are  still  to  be  feared  even  with  the  appa- 
rent success  of  the  operations  performed.  f,„  216.-The  area  of  the  left  decom- 
On  account  of  the  increased  intra-  pre«8ion  bulges  so  markedly  that  there  can 
.  .  ,  beno  doubt  as  to  the  increased  intracranial 
cranial  pressure,  it  was  better  surgical  pressure  in  this  patient  and  the  necessity 
,  ^  .  1  . 1  •  /»  .  1  of  lessening  it  in  order  to  obtain  an  im- 
JUdgment  to  lower  this  pressure  first  by  provement.  The  right  facial  weakness  ifi 
means     of     the      subtemporal      deCOmpreS-        °^"ch  less  than  before  the  operation. 

sion  performed  on  the  same  side  as  the  depressed  area  of  the  vault,  and 
then  it  was  possible  to  remove  the  depressed  area  of  the  vault  safely  and  with 
no  risk  to  the  underlying  cerebral  cortex ;  to  have  opened  the  cerebral  cortex 
underlying  the  depressed  area  of  the  vault  in  this  patient  and  a  decom- 
pression not  having  been  previously  performed,  would  have  been  of  great 
danger  to  the  patient  as  the  more  highly  developed  areas  of  this  underlying 
cortex  would  have  become  damaged  by  their  protrusion  owing  to  the  high 
intradural  pressure  and,  in  this  manner,  tlie  end-result  eould  not  have  been 
so  successful  as  when  the  deeonipression  is  performed  first  rather  than  after 
the  local  operation  upon  the  depressed  area  of  the  A'ault. 

The  supracortieal  patlioloiry  as  aseertained  at  this  operation  is  very  typi- 
cal of  the  condition  as  found  in  practically  all  of  the  patients  having  a  spastic 
paralysis  resulting  from  an  intracranial  hemorrhage  at  the  time  of  birth; 
that  is,  a  supracortieal  fibrous  and  cystic  formation  occurs  as  the  result  of 
the  non-absorption  of  the  free  subdural  and  subarachnoid  heuiourlm^v^  vt\^\. 
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and  the  connective  tissue  formation  as  the  result  of  the  organization  of  the 
free  blood  about  the  vessels  in  the  sulci ;  in  this  latter  manner,  the  stomata  of 
exit  for  the  normal  excretion  of  the  cerebrospinal  fluid  through  the  walls  of 
the  cortical  veins  in  the  sulci  are  partially  blocked  and  therefore  a  mild 
**wet,"  edematous  condition  of  the  brain  results — ^a  mild  secondary  exter- 
nal hydrocephalus. 

Case  194. — Chronic  severe  brain  injury  associated  with  a  fracture  of  the 
vault  of  the  skull ;  apparently  an  excellent  recovery  until  the  later  develop- 
ment of  an  internal  hydrocephalus  and  the  signs  of  a  tumor  of  the  right  half 
of  the  cerebellum — most  probably  a  tuberculoma.  Right  subtemporal  decom- 
pression and  permanent  ventricular  drainage.    Marked  improvement. 

No.  1081.— Elmer.    Nine  years.    White.    School.    U.  S. 

Admitted  July  22,  1919 — 9  months  after  cranial  injury.  Audubon 
Hospital.    Referred  by  Doctor  E.  B.  McCready,  Pittsburgh. 

Operation  July  30,  1919.  Right  subtemporal  decompression  and  ven- 
tricular drainage. 

Discharged  August  6,  1919 — 7  days  after  operation. 

Family  History. — Father  died  from  ** pneumonia"  three  years  ago; 
mother  living  and  well ;  three  brothers  living  and  well. 

Personal  History. — Third  child,  full  term,  normal  labor.  Usual  child- 
hood diseases  and  apparently  in  the  best  of  health  during  the  two  years 
preceding  the  cranial  injury.  Nine  months  ago  (November  6,  1918),  while 
the  patient  was  playing  in  the  street,  he  was  knocked  down  by  an  automo- 
bile; immediate  loss  of  consciousness  with  profuse  bleeding  from  the  left 
ear;  he  was  taken  to  a  hospital — remaining  unconscious  for  2  days  and 
finally  recovered  so  that  he  could  be  discharged  at  the  end  of  2  weeks;  (an 
X-ray  picture  taken  at  that  time  disclosed  a  **  linear  fracture  of  the  left  half 
of  the  occipital  bone  and  extending  forward  toward  the  left  auditory  canal' ^). 
Patient  apparently  made  an  excellent  recovery  and  within  one  month  he 
appeared  to  be  perfectly  well.  Two  weeks  later,  however  (7V-»  months 
ago),  patient  began  to  complain  of  dull  frontal  and  occipital  headaches,  early 
fatigue  and  a  preneral  weakness;  within  2  weeks,  he  began  to  stagger  in 
walking,  tending  to  fall  toward  the  right  side  and  also  backward;  attacks 
of  vomiting  now  occurred  irrespective  of  eating.  One  month  later,  it  was 
noticed  that  the  child  was  unable  to  see  as  clearly  as  formerly  so  that  his 
school  teacher  had  his  seat  placed  at  the  head  of  the  class ;  the  headaches 
continued,  the  difficulty  of  standing  and  of  walking  became  greater  until  3 
months  ago,  the  child  was  unable  to  walk  or  to  stand  alone  owing  to  his  stag- 
gering and  falling  to  the  right  and  backward.  The  impairment  of  vision  in- 
creased until  he  could  not  distinguish  fingers  or  large  objects  with  his  left  eye 
and  only  with  difficulty  with  his  right  eye.  His  condition  had  been  diagnosed 
as  an  irreparable  brain  injury  due  to  the  cranial  injury  at  the  time  of  the 
accident — a  destruction  of  cerebral  tissue  and  therefore  a  hopeless  condition. 

Examination  upon  admission  (9  months  after  injury). — Temperature, 
98.6°;  pulse,  82;  respiration,  26.  Well-developed  and  nourished;  rather 
drowsy  and  confused  mentally.  Patient  complains  of  severe  frontal  head- 
ache and  inability  to  see.  Head  larger  than  the  average,  although  within 
physiological  limits ;  upon  palpsit\oiv,  a  doi^mte  linear  fracture  of  the  left  half 
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of  the  occipital  bone  extends  forward  into  the  left  mastoid  area ;  a  posaible 
depression  of  the  bone  just  posterior  to  the  left  mastoid  area.  Hearing  of 
left  ear  markedly  impaired ;  bone  conduction  greater  than  air  conduction ; 
otoscopic  examination  discloses  a  small  perforation  in  the  lower  posterior 
half  of  the  left  t>Tnpanic  membrane  which  is  whitish,  thickened  and  retracted. 
Patient  is  blind  in  the  left  eye  and  can  only  distinguish  light  with  it,  whereas 
with  the  right  eye  he  can  count  fingers  and  distinguish  large  objects  but  with 
great  difficult3\  Coarse  nj^stagmoid  twitches  toward  the  right  but  none 
toward  the  left.  No  weakness  of  the  ocular  muscles.  IK^finite  weakness 
of  the  right  side  of  face  in  its  entire  distribution  (the  peripheral  type  of 
facial  paralysis).  No  impairment  of  hearing  of  the  right  ear.  No  impair- 
ment of  sensation  of  the  right  side  of  the  face.  The  right  arm  and  the  right 
leg  are  slightly  weaker  than 
the  left  arm  and  left  leg. 
Distinct  intention  tremor  of 
both  hands,  especially  the 
right  hand  in  the  pointing 
tests.  No  definite  speech  de- 
fect or  slurring  of  words ;  no 
impairment  of  swallowing. 
Typical  Romberg  in  that  the 
patient  always  falls  to  the 
right  and  backward;  in  at- 
tempting to  walk,  he  stag- 
gers to  the  right  dragging 
the  right  leg.  Pupils: 
slightly  enlarged  but  equal; 
sluggish  reaction  to  light. 
Reflexes — p  a  t  e  1 1  a  r  very 
much  exaggerated  but  equal ; 
no  ankle  clonus;  bilateral 
Babinski ;  abdominal  reflexes 
absent.  Fundi — retinal  veins  dilated,  tortuous  and  buried  in  places  in 
edematous  tissue;  double  **choked  disks''  of  5  diopters  of  swelling,'  anrl 
much  new  tissue  formation  so  that  it  is  assuming  a  whitish  appcaranfc 
of  a  progressive  secondary  optic  atrophy ;  this  latt(tr  condition  is  more 
advanced  in  the  left  eye.  X-ray  (Doctor  A.  J.  Quiinbyj — "wide  linear 
fracture  of  the  left  vault  post'*riorly  extendinjr  downwanl  to  left  muH- 
toid  area"  (Fig.  217).  Lumbar  piineti;re — clear  cerebrospinal  fluid  under 
high  pressure  (38  mm.)  ;  Wassermann  test  nerrative  nrul  cell  count  was 
14  cells  per  c.mm.  (Only  2  c.c.  of  the  cerebrospinal  fluid  were  r»'niove<l 
and  very  carefully,  for  fear  that  medullary  complications  mij/ht  be  in- 
duced.)    Tuberculin  skin  test  ne^rative. 

Treatnunt. — The  prewnee  of  the  hvjuh  of  very  hii.'-h  intracranial  [jressun* 
sufficient  to  produce  a  s^-erindarv  of)tic  atro[)hy  wouhl  jrjdieate  a  severe  rjef/rer* 
of  internal  hydrocephalus  due  to  a  snhtentorial  or  pr)wterir>r  basal  h-sion 
or  to  a  very  lar^re  cerebral  tumor,  and  since  the  seer,rjdarv  optic  atrophy 
had  advanced  more  in  the  left  eye,  the  great^-r  pf»ss\bU\ty  ^A  -AXNww^vt  vA  W- 


Fio.  217. — KxtenBivf  linoiir  frurturc'  of  \\\v  p<>Nt«irior  por- 
tion of  the  left  vuiilt  in  a  boy  devrlopinn  lut«T  an  infi-rnal  livclr<>- 
cephalus  duo  most  probably  to  a  Mubtontorial  tubcrniroina. 
Marked  improvement  foll«>winK  h  riffht  nubtemporal  decompres- 
sion and  permanent  ventrirular  drainafcc  'I'be  prewmire  atrophy 
of  the  vault  and  the  ronvolutional  priMure  markings  are  more 
noticeable  in  ti.e  frontal  area. 
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left  cerebral  hemisphere.  The  clinical  signs,  however,  would  indicate  a 
lesion  of  the  right  half  of  the  cerebellum. — the  homolateral  weakness  of  the 
right  arm  and  right  leg,  the  intention  tremor  more  marked  in  the  right 
hand,  the  coarse  nystagmus  to  the  right  and  the  right  facial  paresis  of 
peripheral  type  (this  last  sign  being  more  indicative  of  a  right  cerebello- 
pontine angle  tumor,  but  the  absence  of  an  impairment  of  hearing  of  the 
right  ear  or  of  sensation  of  the  right  side  of  the  face  would  tend  to  exclude 
this  localization).  The  history  of  the  cranial  injury  and  the  resulting 
fracture  of  the  posterior  vault  of  the  skull  is  very  interesting;  possibly  this 
injury  lessened  the  resistance  of  the  underlying  cerebellar  tissue  by  contu- 
sion, etc.,  so  that  the  formation  of  a  tuberculoma  in  them  was  facilitated — 
just  as  injuries  to  the  joints  of  the  body  render  them  more  susceptible  to 
disease  and  especially  to  tuberculosis ;  the  injur}^  however,  may  have  occurred 
after  the  intracranial  lesion  had  been  in  existence  for  some  time  and  the 
injury  itself  merely  precipitated  its  progress.  It  was  considered  advisable  to 
perform  first  a  right  subtemporal  decompression  and  at  the  same  time  estab- 
lish permanent  ventricular  drainage  in  the  belief  that  the  lesion  was  a  tuber- 
culous one  and  if  the  effects  of  its  presence,  and  particularly  the  blockage  of 
the  ventricles,  could  be  obviated,  then  it  would  not  be  necessary  (nor  is  it 
advisable)  to  attempt  a  removal  of  the  growth  itself;  besides,  the  risk  of  this 
operative  procedure  of  subtemporal  decompression  and  ventricular  drain- 
age is  a  slight  one. 

Operation  (9  months  after  cranial  injury). — Bight  subtemporal  decom- 
pression and  ventricular  drainage:  usual  vertical  incision,  bone  removed, 
and  no  complications ;  the  bone  itself  was  so  thui,  as  a  result  of  a  prolonged 
increase  of  the  intracranial  pressure,  that  it  was  of  a  thickness  of  not  more 
than  a  sheet  of  paper — so  thin  that  it  could  be  depressed  by  digital  com- 
pression similar  to  a  **  ping-pong '^  depression.  Dura  under  high  tension, 
bulging  into  bony  opening  and  similar  to  a  drum  in  tightness;  its  vessels 
had  been  entirely  compressed  and  obliterated  by  the  prolonged  tension; 
upon  making  a  small  opening  in  it,  no  cerebrospinal  fluid  escaped,  and  it 
was  considered  better  judgment  to  attempt  a  ventricular  puncture  and 
removal  of  ventricular  cerebrospinal  fluid  before  enlarging  the  dural  open- 
ing for  fear  of  the  underlying  cerebral  cortex  being  ruptured  by  the  hi^ 
tension.  Ventricle  puncture  needle  was  inserted  to  a  depth  of  2  cm.  when 
clear  cerebrospinal  fluid  spurted  through  the  needle  to  a  height  of  5  inches; 
a  large  quantity  of  it  escaped,  permitting  the  dural  tension  to  lessen  and  the 
cortex  to  pulsate  almost  normally.  Six  linen  strands  were  inserted  into 
the  ventricle  and  permitted  to  extend  through  the  temporal  muscle  and 
fascia  outward  into  the  subcutaneous  tissues  of  the  scalp  in  a  stellate  manner, 
and  as  a  means  of  permanent  drainage  of  the  ventricles,  just  as  in  condi- 
tions of  internal  hydrocephalus  in  children.  The  dural  opening  was  now 
enlarged  as  in  the  usual  decompression  operation  and  as  the  cortex  pul- 
sated normally  owing  to  the  escape  of  so  much  ventricular  cerebrospinal 
fluid,  it  was  possible  to  close  the  operative  incision  in  the  usual  manner  with 
2  drains  of  rubber  tissue  inserted  su])durally.    Duration,  50  minutes. 

Post-operative  Notes. — Uneventful  operative  recovery  in  that  the  incision 
healed  per  primam  and  the  general  condition  of  the  patient  so  improved  that 
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he  could  be  discharged  from  the  hospital  upon  the  eighth  day  post-operative ; 
at  that  time  the  headaches  had  ceased,  his  mental  condition  had  cleared, 
and  the  ** choked  disks''  of  5  diopters  had  lessened  to  a  condition  of  papill- 
edema of  only  1  diopter  of  swelling ;  the  vision  of  the  right  eye  had  definitely 
improved  and  he  was  able  to  stagger  unsupported  for  a  distance  of  7  or  8 
steps.  The  operative  area  bulged  slightly  beyond  the  flush  of  the  surround- 
ing scalp  and  pulsated  normally. 

Last  Report — December  6,  1919  (5  months  after  operation). — Letter 
from  district  nurse  states  that,  **  marked  improvement  continued  during  the 
first  three  months  after  the  operation,  but  he  is  at  a  stand-still  for  the  last 
six  weeks;  the  operative  incision  bulges  tensely;  no  complaints,  however." 

Remarks. — In  spite  of  the  history  that  this  boy  was  perfectly  well  at 
the  time  of  the  cranial  injury  nine  months  ago,  it  is  very  difficult  to  conceive 
that  the  intracranial  pressure  had  not  been  increased  for  a  longer  period 
than  nine  months  on  account  of  the  marked  pressure  atrophy  of  the  bones 
of  the  vault  so  that  they  were  only  of  the  thickness  of  paper,  together  with 
the  advanced  degree  of  secondarj^  optic  atrophy.  The  history,  however, 
is  negative  before  the  cranial  injury- — no  headaches,  no  dizzy  spells  nor 
attacks  of  vomiting  and  until  the  accident  occurred,  he  had  been  considered 
an  unusually  healthy  boy.  Although  the  cranial  injury  may  have  been  the 
primary  cause  of  the  increased  intracranial  pressure  and  the  possible  tumor 
formation,  yet  it  is  more  probable  that  the  condition  itself  would  have 
developed  irrespective  of  the  cranial  injury,  and  that  the  cranial  injur\^  was 
merely  an  incident  in  the  clinical  history  of  this  patient  or,  at  most,  it  had 
precipitated  the  acute  ventricular  blockage  and  the  more  rapid  progress  of 
the  growth  of  the  tumor.  It  must  be  remembered,  however,  that  the  path- 
ology in  this  patient  may  not  be  that  of  a  tumor  formation,  but  that  the 
ventricular  dilatation  is  the  result  of  adhesions  occurring  in  the  subtentorial 
fossa  following  the  organization  of  a  subtentorial  hemorrhage  which  had 
occurred  there  at  the  time  of  the  cranial  injury  and  that  the  signs  of  right 
cerebellar  disease  were  due  to  trauma  at  the  time  of  the  cranial  injury  of 
the  right  half  of  the  cerebellum ;  the  absence  of  these  latter  signs,  however, 
is  significant  until  tlie  patient  had  entirely  recovered  from  the  effects  of 
the  cranial  injury  for  a  period  of  one  month  following  it. 

The  more  advanced  stage  of  the  secondary  optic  atrophy  being  present 
in  the  left  eye,  and  especially  a  greater  visual  impairment  of  this  eye,  may 
have  resulted  in  part  from  a  direct  damage  to  the  left  occipital  lobe  lying 
beneath  the  site  of  fracture  of  the  left  half  of  the  occipital  bone;  this  is  very 
much  doubted,  however,  because  there  were  no  signs  of  visual  impainnent 
of  either  eye  until  2  months  following  the  cranial  injur^^  and  a  direct 
trauma  to  the  left  occipital  lobe  would  have  produced  immediately  a  right 
homonymous  hemianopsia — and  this  was  at  least  not  ascertained. 

The  positive  tuberculin  test  is  significant,  especially  in  the  absence  of  a 
pulmonary  focus,  or  on(»  to  be  found  elsewhere  in  the  body;  the  increased 
cell  count  of  the  cerebrospinal  fluid,  and  especially  the  presence  of  lympho- 
cytes, were  veiy  suggestive:  also  the  fact  that  tuberculomata,  and  particu- 
larly of  the  base  and  subtentorial  fossa,  are  the  most  common  forms  of  intra- 
cranial tumor  occurring  in  children  under  12  years  of  age  and  v>artw\vlvv^VN 


7S2       DIAGNOSIS  AND  TREATMENT  OF  BRAIN  INJURIES 

cerebellar  tumors — tlies^e  facts  would  teu<l  to  iudicate  that  this  tumor— if  a 
tumor  in  reality  is  present — is  one  of  tubereulous  character.  There  were 
no  signs  of  tuberculous  nodules  upon  the  pia-araehnoid  in  the  sulci  and 
about  the  supraeortical  vessels  as  disclosed  at  operation ;  these  findings  are 
rather  conmion  in  the  presence  of  tuhereulomata  at  the  base. 

Naturally,  a  longer  period  of  time  must  elapse  following  the  operation 
before  it  can  be  stated  with  any  degree  of  certainty  ^that  this  patient  has 
been  permanently  improved.  It  is  most  unfortunate,  however,  that  the 
high  intracranial  pressure  could  not  have  been  lowered  at  a  raiieh  earlier 
date  than  at  least  9  months  following  its  inception — tlie  impairment  of 
vision  could  have  been  thus  prevented  and  a  more  hopeful  prognosis  assured 
— at  least  temporarily.  A  further  report  of  this  patient  will  be  made  later 
in  a  series  of  cases  of  brain  tumors. 

Case  195. — Chnuiic  severe  brain  injury  followed  by  an  increasing  intra- 
cranial pressure  with  resulting  secondary  optic  atrophy,  left  hemiplegia  and 
nu^ntal  impairment.  Right  subtemporal  decompression  and  exploration  dis- 
closing a  large  subcortical  tumor  of  the  right  occipital  lobe— ^a  tuberculoma. 
Death ;  post-mortem  examination. 

No.  1083.— David,    Eight  years.    White.    School.    U.  S, 

Admitted  August  12,  1919 — ^15  months  after  cranial  inju^J^  Auduboa 
Hospital.    Referred  by  Doctor  G.  F.  Boehme. 

Operation  August  20,  1919.  Eight  subtemporal  decompression  and 
exploration. 

Died  August  21,  1919 — 16  hours  after  operation. 

Fitmibj  hisfort/  negative  j  two  brothers  and  one  sister  younger  than  the 
(ratieiit  and  all  perfectly  well ;  no  miscarriages  for  mother. 

Personul  lihtonj. — First  child,  full  term,  instrumental  delivery  (low 
f(UTeps)  ;  at>parerilly  normal  after  birth  and  except  for  the  usual  diseases  of 
rhildhood,  the  patient  was  perfectly  well  in  every  way  until  the  cranial 
injury.  Fifteen  mouths  ago,  while  playing  upon  a  shed,  the  patient  fell 
headlong  to  the  ground,  striking  The  right  side  of  the  back  of  his  head 
against  a  stone ;  immediate  loss  of  consciousness ;  no  bleeding  from  nose, 
mouth  or  cars.  Patient  was  taken  home  and  remained  unconscious  for 
16  hours  and  then  seniiconscious  during  the  following  week;  gradoally  recov- 
ered so  that  at  the  end  of  f>  weeks,  patient  was  eonaidered  well  enough  to 
return  to  school;  no  ahnorrria lilies  were  obser\^ed  by  his  teacher  or  rela- 
tives. Ten  monilLs  ago  (5  months  after  cranial  injui*jO>  <?hild  begfin  to  com- 
plain of  severe  fi"ontal  hcadnche  tui  an  avc^rage  of  twice  a  week  and  lastinir 
for  a  period  of  24  hours.  Three  luordhs  later  (7  montlLs  ago),  severe  vomit- 
ing spells  occurred  following  the  beginning  of  the  weekly  headaches  and  with 
no  relation  to  the  meals — in  fact,  the  patient  refused  to  eat  anything  after 
the  headaches  began.  Four  months  later  (3  months  ago),  it  was 
for  the  tirst  time  that  tiie  child  was  unable  to  see  as  well  as  form 
this  visunl  impairment  has  rajiidly  progressed  during  the  past  three 
during  which  time  it  has  been  noticed  that  the  left  arm  and  left 
become  definitely  wcjikcr  than  the  ri^dit  arm  and  right  leg  and  tb 
side  of  the  faec  exhibits  the  cortical  type  of  left  facial  paralyse 
forehead  muscles  not  being  luvolved).    Patient  has  not  been  a1 
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alone  during  the  past  6  weeks  and  he  always  falls  toward  the  left  when  not 
supported.  Mentality  has  become  very  much  dulled  while  the  headaches 
have  become  continuous.    No  convulsive  seizures  at  any  time. 

Examination  upon  admission  (15  months  after  cranial  injury  and  10 
months  after  the  first  complaints). — Temperature,  98.6^  ;  pulse,  84;  respira- 
tion, 26.  Well-developed  and  nourished.  Rather  drowsy  and  not  interested 
in  his  surroundings.  Head  rather  large  and  rachitic  in  type ;  veins  of  the 
scalp  enlarged  and  numerous;  venules  of  upper  eyelids  dilated.  Definite 
left  hemiplegia  but  not  complete ;  unable  to  walk  alone  and  he  drags  the  left 
leg ;  unable  to  hold  objects  in  his  left  hand.  No  sensory  impairment  elicited 
and  no  astereognosis  ascertained.  Left  facial  paralysis  of  the  cortical  type. 
No  nystagmus  or  ocular  paralyses  elicited.  No  impairment  of  speech.  No 
intention  tremor  of  either 
hand.  Hearing  negative ; 
otoscopic  examination  nega- 
tive. Vision  markedly  im- 
paired in  that  he  cannot  dis- 
tinguish objects  with  either 
eye— only  the  difference  be- 
tween light  and  darkness  (no 
hemianopsia  could  therefore 
be  ascertained  at  this  late 
stage) .  Pupils  equal,  slightly 
enlarged,  but  react  to  light 
normally.  Reflexes :  patel- 
lar very  much  exaggerated, 
left  more  than  right;  no 
ankle  clonus  but  left  Babin- 
ski  well  defined  and  only  a 
suggestive  right  Babinski  at 
times;  abdominal  reflexes — 
left  absent,  right  depressed ; 
deep  reflexes  of  left  arm  in- 
creased. Fundi — retinal  veins  dilated,  tortuous  and  buried  in  edematous 
tissue  in  places;  bilateral  '* choked  disks''  of  6  diopters  with  beginninjz:  con- 
nective tissue  formation  so  that  a  whitish  ajipearance  is  presented.  Lumbar 
puncture — clear  cerebrospinal  fluid  under  high  pressure  (40  mm.)  ;  Wasser- 
mann  test  negative  and  the  cell  count  was  14  cells  per  c.mm.  and  all  were 
l>Tnphocytes.  X-ray  (Doctor  A.  J.  Quimby) — "there  are  indentures  in  the 
inner  plate  of  the  skull,  cori'espondin<jr  to  cerebral  convolutions  and  indi- 
cating an  increased  intracranial  pressure;  the  selhi  turcica  is  above  normal 
in  size''  (Fi«.r.  218).       Tuberculin  skin  test  nefrative. 

Treatment. — The  high  intracranial  pressure  sufficient  to  produce  a 
bilateral  choking  of  the  disks  with  a  resulting  secondary  optic  atrophy 
should  have  been  lowered  months  a^o,  whether  a  definite  diagnosis  of  the 
intracranial  lesion  could  have  been  made  or  not — the  therapeutic  indication 
is  the  same  and  that  is  to  lower  the  increased  intracranial  pressure  and 
therefore  prevent  the  visual  impairment  at  least  and  then  later,  it  \wvk^  Vs^ 


Fio.  218. — Convolutional  markings  of  pressure  atrophy 
of  the  inner  table  of  the  vault  due  to  a  prolonged  increase  of  the 
intracranial  pressure  in  a  patient  developing  a  large  tubercu- 
loma of  the  right  occipital  lobe  following  an  injury  of  the  over- 
lying vault  of  the  skull. 
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possible  to  locate  and  to  diagnose  the  nitraeranial  lesioD  it.self  and  if  possible 
it  can  then  be  removed^ — and  the  patient  be  not  btind.  The  left  hemiplegia 
in  the  absence  of  the  definite  signs  of  snbtentorial  and  cerebellar  disease 
indicated  a  lesion,  and  most  probably  a  large  tumor,  of  the  right  cerebral 
hemisphere  and  therefore  a  right  subtemporal  decompression  and  explora- 
tion was  advised. 

Operaiion  (15  months  after  cranial  injnr^O- — Right  subtemporal  de- 
compression and  exploration :  usual  vertical  incision,  bone  removed,  and  no 
eomijlieations ;  the  thickness  of  the  bone  was  not  more  than  that  of  a  sheet  of 
paper  and  due  to  prolonged  pressure  atrophy.  Dura  pale,  non-vascular  and 
under  high  teasion  j  in  the  hope  that  the  ventricles  might  be  dilated  and 
therefore  the  cerebral  tension  lowered  by  means  of  a  ventricular  puncture, 

so  that  little  or  no  damagt? 
would  occur  to  the  underlv- 
ing  cortex  upon  enlarging 
the  dural  opening,  a  sidjiII 
dural  incision  was  made  and 
a  ventricle  puncture  needle 
inserted  to  a  depth  of  3  cbl, 
when  a  small  amount  of  clear 
cerebrospinal  fluid  escaped 
and  then  ceased;  another 
puncture  about  one  ineli 
posteriorly  also  permitted  a 
snudl  amount  of  clear  cere- 
brospinal fluid  to  escape 
under  tension,  but  the  right 
lateral  ventricle  eould  not  be 
considered  as  being  dilated. 
It  was  therefore  obligatory 
to  enlarge  the  dural  openinir 
without  first  having  been 
able  to  lower  markedly  the 
high  intracranial  pressure 
Hud  it  wiis  feared  thut  tlip  underlying  cerebral  cortex  of  the  ti^mporal 
lobe  would  be  damaged.  Vp(*n  enlarging  widely  the  dnral  opening, 
a  small  amount  of  clear  eerebrospinal  fluid  escaped  and  the  underlying 
cerebral  cortex  tended  to  protrude  through  the  dnral  opening.  Using  the 
bluTit  ventricular  puncture  needle  to  explore  the  right  cerebral  hemisphere, 
a  tumor  mMSS,  the  size  of  an  oranLT.  was  lorated  subeortically  in  the  right 
occipital  lobe  and  near  the  base  ;  as  there  WTre  small  whitish  nodules  scaj 
about  the  supracortieal  vessels  in  the  sulci  in  the  pia-arachnoid,  the  cc 
was  cnusidered  ns  Ihuult  one  of  tuberculous  character  and  the  tum^ 
prohahly  a  lartre  tnbercnlnuia.  so  that  no  attempt  was  made  to  n^rno^ 
fear  of  precipitating  an  acute  tuberculous  meningitis.  The  presence] 
tumor  in  this  location  explaim^fl  the  collapse  of  the  right  ventricle 
large  size  of  the  tumor  produced  the  high  intracranial  presamre 
the  absence  of  ventricular  bloeka^\    Usual  closure  with  2  drains  of 


Fia,  2 lli— Extreme  intracTanial  prc*sviTo  in  a  piitii-nt 
havinpc  a  lnrKe  luberrulnniu  t>,\  the  riietit  orcipitai  Inbi*  aud  ruu!*- 
inw  a  nuirkeil  pri'trufiion  of  ttre  riwht  dernjiipresaion  area  ami 
the  Bub»equeiift  death  of  the  imtimat. 
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tissue  inserted ;  it  was  necessary,  in  order  to  obtain  an  accurate  closure  of 
the  temporal  muscle  and  fascia,  to  sacrifice  a  small  portion  of  the  right  tem- 
poral lobe  which  had  been  herniated  through  the  decompression  opening  by 
the  high  cerebral  tension  and  this  was  accomplished  with  no  complications. 
Duration,  one  hour. 

Past-operative  Notes. — ^A  very  acute  cerebral  edema  occurred  as  a  result 
of  the  operative  trauma;  the  decompression  area  bulged  tensely  and  the 
child  did  not  regain  complete  consciousness  (Fig.  219).  Within  eight  hours, 
the  temperature  ascended  to  106.4*^,  the  pulse-  and  respiration -rates  to  148 
and  38,  respectively,  and  the  child  died  16  hours  after  the  operation. 

Post-mortem  Examination. — No  fracture  of  the  skull  ascertained.  Cere- 
bral pressure  had  been  so  high  that  the  right  temporo-sphenoidal  lobe  was 
herniated  into  the  decompression  opening.  Xo  gross  hemorrhage.  Tumor 
mass,  the  size  of  an  orange,  in  the  right  occipital  lobe — 2  cm.  beneath  the 
cortex  and  not  attached 
to  the  base  of  the  skull 
(Fig.  220).  Throughout 
the  pia-arachnoid  were 
numerous  tuberculous  no- 
dules. Right  ventricle 
compressed  and  almost 
obliterated  by  the  tumor 
mass;  no  blockage  of  the 
third  ventricle.  Patho- 
logical report  of  tumor 
(Doctor  Jeffries) — *  *  a 
tuberculoma. ' ' 

Remarks. — The  opera- 
tive findings  of  a  large 
subcortical  tumor  of  the 
right  occipital  lobe,  to- 
gether with  the  whitish 
nodule^  in  the  pia-araehnoid  about  the  supraeortical  vessels  in  the  sulci  and 
in  the  presence  of  an  increased  cell  count  of  the  cerebrospinal  fluid  and 
especially  of  lymphocytes,  pointed  to  this  tumor  as  being  a  tuberculoma — 
in  spite  of  the  ne<rative  tulxreulin  skin  test,  a  ne«rative  test  beinir  possibly 
more  common  in  this  type  of  tuberculosis  than  in  any  other  form:  this 
opinion  was  confirmed  by  the  report  of  the  pathologist. 

If  this  patient  could  have  been  examined  earlier  before  sueh  a  marked 
degree  of  seeondarv-  optic  atr(>j)hy  had  occurred,  it  is  very  probable  that  a  left 
homonymous  hemianopsia  could  have  been  demonstrated  due  to  an  impair- 
ment of  the  visual  cells  and  their  traets  in  the  rijjfht  occipital  lobe;  it  would 
have  been  then  a  eomparatively  simple  matter  to  locate  the  intracranial 
lesion,  although,  as  has  hem  stated  n^pealedly  in  this  hook,  it  is  not  of  so 
much  importance  to  the  patient  to  loeate  accurately  the  lesion  as  it  is  to  offset 
its  pressure  effects — spare  the  vision,  lessen  the  mental  impairment  and 
then  if  the  lesion  is  a  removable  one  surgically,  to  do  so  after  a  decompression 
has  f\n>t  been  pcrfoiTucd,  so  that  the  inereas<'d  intraerani?d  pressure  has  been 


Fio.  220. — A  tuberculoma  of  the  riRht  occipital  lobe  of  the  siee 
of  a  small  orange — 2'j  inches  in  diameter.     A  secondary  optic  atro- 

Ehy  of  advanced  decree  prevented   the  presence  of  an  earlier  left 
omonymous  hemianopsia  from  being  ascertained. 
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sufficiently  knvered  to  pt^rmit.  a  «afe  removal  of  the  iesion  with  as  little 
tlamage  hs  possible  to  thi^  siirroinidiiiK  cerebral  tissues. 

It  is  rare  fur  an  iiKTeased  intracranial  pressure  to  reach  such  a  height 
afi  to  produce  '* choked  disks''  of  f)  diopters  plus  and,  if  prolonged,  its  result- 
ing secondary  optic  atrophy,  unless  the  ventricles  are  blocked  and  thus 
prodncinf'  an  internal  hydrocephalus  or  uules,s  the  tumor  is  a  very  lar^ 
sujjratentorinl  one;  naturally,  the  hlocka^^pof  the  ventriclt^s  may  he  due  to 
a  small  tumor  situated  in  the  posterior  basal  areas  and  subtentorially,  and 
also  very  fn^piently  due  to  a  meninfreal  exiidate  and  resulting-  adhesions; 
it  is  n\rv  for  an  external  hydrocephalus  due  to  blockage  of  the  stomata  of 
exit  of  the  cerebrospiiuil  t^uid  into  the  supracortical  veins  and  sinuses  to 
produce  a  sutBciently  high  intracranial  pressure  as  to  cause  the  condition 
of  double  ** choked  disks'*  and  the  resulting  secondary  optic  atrophy. 


These  case-histories  have  been  reported  in  detail  in  the  hope  that  the^' 
will  be  of  assistance  in  the  diagnosis  and  treatment  of  similar  conditions 
occurring  in  new-boru  babies,  in  children  and  in  adults;  the  appropriate 
treat  men  t^wh  ether  the  expectant  pHlliative  or  the  operative— ins  titutetl 
nt  the  time  of  tlic  acute  condition  and  not  tlelayed  in  its  chronic  form  until 
years  later,  in  tlie  hope  fhat  the  [latient  will  'N>ut*rrow"  it.  An  attempt 
[ias  Ik'CH  made  to  recognize  the  common  mistakes  in  the  diagnosis  by  routine 
post-mortem  examinations  for  the  benefit  of  future  patients  and  thus  avoid 
tilt*  biu'ying  of  our  mistakes  with  the  patient. 
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AbscesB  of  brain  following:  cranial  injury,  611 
Affc,  influence  of,  in  brain  injuries,  146,  150 
AdultH,  brain  injuries  in,  acute,  4 

clironic,  7 
Alcohol,  in  cases  of  brain  injury,  457 

a  factor  in  increasing  mortality,  354 
Alcoholism,  chronic,  treatment  of.  in  brain  injury,  311 

complicating  cerebral  concussion.  152 

influence  of.  in  brain  injuries,  37,  30,  40,  277 
Anesthesia,  local,  for  operation  in  fractures  of  vault,  !82 
Aphasia,  motor,  following  cranial  injury,  286,  567,  586 
Apoplexy,  cranial,  decompression  operation  for,  113 
Asepsis  in  brain  injuries,  79 

liabies.  brain  injuries  in.  0 

Bal)inski  reflex,  38 

Bilateral  decompression  operation  in  brain  injuries,  244 

Hinet  mental  tests  in  spastic  paralysis,  653 

HkH?<ling  from  car  following  fracture  of  skull.  1S6 

Blood  in  cerebrospinal   fluid  after  fracture  of  skull,  100 

Blood-presvsure  in  acute  brain  injuries.  M) 

Hone  wax.  05 

lira  in.  concussion  of.  47,  48 

abscesfcT.  decompression  plus  drainage  in.   120 
plus  exploration  in,  116 
opbtlialmoscopic  flndings  in,  57 
injuries,  acute,  complicated  by  other  conditions,  381 
brain  tumor.  305 
cerebrospinal    lues,  307,   300 
delirium  tremens.  3S2.  30() 
mental  derangements,  301 
*'  contrr-coiip  "  type,  34 
fracture  of  skull.  157 
in  adult,s.  4 
in  cliildren,  53S 

Case  00().      Rrain   injurif,   ncutr:    r.rfrnsirr  fracture   of    vault:    sifjns 
of  increased  i}itraerauial  prrfisure  e'ujhtrrn  hours  later:  operation  ; 
recovery,   530 
expectant  palliative  treatment  of,  53I» 

mild  increase  of  intracranial  pressure:  repeated  lumbar  punctures  and 
drainage:  excellent  recovery.  550 
Case  I'l).     Brain  injury,  acute  severe,  u^ith  subdural  hemorrhage 
ami  mild  increase  of  intracranial  pressure:  several  JacKsonian 
convulsive  seizures:   repeated   lumbar  puncture  and  drainaye : 
vrc(,rvri/.  550:    reniarhs.  501 
('(is:r    I '/.').      livnin    injvrji.  acute  seveve :   no  fruclitvc   of  sLull   nor 
imnasr    (if    infvncvanial    pressure:    localised    dar-Lsfniian    con- 
vulsions   (ifflit    hours    after    injury:    no    operation :    repeatrd 
liiiiihar  punctures  an<l  drainaye;  recovery.  562:   remarKs.  5(i4 
Case  I'fd.     Brain  injury,  acute  severe,  joj//*  subdural  heiuorrhayr 
and    hiild    increase   of    intracraniaJ    pressure:    motor   aphasia: 
repeated   lumbar   punctures   and   drainaf/e :    recovery,    5(i5 :    re- 
marks. 5(iG 
Case  1)1.     Brain   injury,  acute  severe:  extensive  linear  fractures 
of  vault :  mild  increase  of  intracranial  pvessuj'e :  no  operation : 
rt  pealed    lumbar   jnincturcs   and   draitunjc:    recovevu.    5«i7 -.    w- 
morLs,  5(10 

47  -^-vn 
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Brain  injuries,  tttriite,  treatment,  22 
veneHet'lion  in,  :i:i 
acute  and  chroTiie.  in  newlMjrn  Imbios  ami  children,  521 

general  eotisiderationsj  ^2\ 
acute  Kevero,  in  Hiildren.  witli  varying  di?igre<?H  of  intraerani&l  lesions;   death : 

aut^jptty,  606 
Ca^ie  Jthi.     Brain   injurif,  aoutt*  sevfre:  n-Q  fracture  of  skull,  intra^yrastial 

hentorrhatje  or  intTeaged  tfitt^cramaf  presmirt ;  severe  initial  ahock:  na 
•  operatiop  ;  atttopsi/.  61)0:  remarks,  607 

Ca^c    Ift'f,      Brain    injurt/,    reacjht    Rererf^ :    supra^^orticaJ    hcniorrhafjr    amd 

definite  iocalhintf  siffiis:  fio  cranial  oporation;  autopsy:  mirvomatomM^ 

008 ;  remarks,  (100 
CfX'ge  AftJ.    Cranial  injurt/,  antfv  severe;  eomjjoimrf  linear  fracture  of  ri^kf 

raaJt ;  definite  irrukuess  of  f*^ff  ftide  of  hodtf  (tn/i  increased  intracrunUtt 

p refistH re :  h>eai  o pf-ra 1 1 tj»  ;  h rain  a hseesH  and  m en i u r/ r 1 1>  ;  attto pstf,  0 1  i* : 

remarku,  6U 
Ca^e    tft'l.     Drain   injurtf,   acute  sei^ere;   rompound  tlepressed  fravture  of 

vauJl  and  penetraiian  of  underlifinfi  dura:  remold  of  depreftsrd  fra^* 

went  a   of    hone:   pundent    meninfiiHs :    post-mortem    examination,    rtl2; 

remark^^  01:5 
Cane   Ift^K     Brain  injartf.  arute  serrrc;   compound  depressed   fra4*iurv  of 

i:nidt ;   removal    of   depressed   fragment    of    bone:    eerehral    hernia    and 

fun(fua  cerebri:   left  subtemporal  deeompression   an*i   repair  of   hernial 

pro i nisioH  :  m en itiffi t it :  deatb ,  013;   remarks,  0 1 5 
Case  nil.     Brain  injurtf,  aeutr  Kerrre:  fraeturrs  of  vault  and  of  base  and 

extreme  eerthral  erlvma:  no  intvmnmiai  hemorrhatje :  high  intraoraniiti 

pressure  pniduf^in^f  efirlff  medullar jf  eotttprcsHtoti  and  edema:  no  opent- 

t ittn  ;  aiito //«//,  ( >  1 G  :   reu ^ a rks .  0 1 S 
Vase   i(iS.  Cranial  iujurff,  acute;  fraetttre  of  ethmoid  and  frontal    bones, 

irilhotd  i'Vidtiice  of  sveere  intracjanial  lemon:  no  operatton  ;  meninfjitis: 

a  a  f  * tpsif ,  < n  0  :  re m o  rk s .  621 
Case  lilB.     livftin   iutttrtf,  aeute.  se^yei^e:  linear  fracture  of*  i-^ult :    tear  of 

riffht  miiidlv  Mrninffeaf  arterif  ir^ith   aloir  formation  of  huge  extradurul 

heunjrrhatj*  :  i^o  ttpvnition ;  autfijiS}/,  ii'22;  remarks^  024 
(*ase  tiff.     lirtiin  injttrtf,  aetttc  servre;  frarturen  of  vuuU  and  ba^e  and  sub- 

thn'ftl  hemtfnhaffe ;  titild  inrrtasr  of  infravraniai  pressure^  no  optyra-tion: 

pundnit  tueniu'jiiis :  aufopstff  02.5:  rt  marks.  627 
Case  17  J,    Brain  injurt/.  or  ate  Receive:  fracture  of  t^avlt  and  base;  auhdunl 

hemoniia't'  :    iuemtsing    iittraeraitiat    pressure;    right   subtvmporai   d«- 

(oittprtssintt    ntifl   tivftinafp  :   arntr   pnrttt4:nt    intmingitis:    antopstf^    628: 

muarkSf  OiiO 
Case    112.     Brain    injuiff,  acute  severe:   linear  frQeturc  of   ratdt   and  in- 

treaftcd  inh^i-raniat  pressan':  purulent  meningitis  front   infected  hema- 
toma:   suhtvKijmral    dicompresmon    ami    drainage;    autopsg,    031  ;     re- 

markH,  633 
Case   173.     Brain   injurg.   acute  screre ;   multiple  fraHures  of   vauJt   and 

ba.se;  ej:tra4turat  and  suttdural  hrmforhofjes  and  cerebral  edema;   high 

iuiraryauial  pnssnrr  cft using  tnedullarif  c^jmpresition  ami  vdcina;  right 

j:tfihti  ntpitral  decompresmon  and  drainage;  infection;  autopsy,  634;   rc- 

luarkSf  6*1  (i 
Case  77),     Brain  injurg,   acute  seccre:  conirpoumi  fracture  of   rauli   mui 

base  and  largo  suttdural  liemorraltge ;  e^Ftrt^ne  iutr-arranial  pressure  tcith 

medullar  if  eompfCHs^ion  end  mcdullarg  etlcmn  ;   bilateral  decompre99iom  \ 

and  drainage ;  autopstf,  637;   rent  a  rks ,  0-1 !) 
Case  17'*.    Brain  iujurtf,  acute  serci-c;  fractures  of  rau'* 

subdural,  vurlieal  and  subtmtorial  hemorrhages  * 

sure    and    medulla  eg    edema;    hitatttat    dcco 

autopst/^  <»40;  remarks^  642 

with  iirul  withtnit  fracture  nf  nkiil" 
Case  SS.     Brain  injurr' 
sure:    oprrat*'^' 
pressiou  aP'' 
marks,  , 
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Brain  injuries,  acute,  in  children,  with  increased  intracranial  pressure;  sdibtemporal  de- 
compression and  drainage;  excellent  recovery. 
Case  155.     Brain  injury,  aeiite  severe;  increasing   intracranial 
pressure   due    to    supracortical    hemorrhage:    Jacksonian    conr 
vul8ii>€  seizures;  left  subtemporal  decompression  and  drainage; 
recovery y  587 ;  rernarkSj  589 
Case  156.     Brain  injury,  acwfr  severe;   increasing   intracranial 
pressure   due    io   stibdurcU    hemorrhage   am.d   cerebral   edema; 
aphasia  and   left  facial  paralysis;  right  subtemporal  dccom^ 
pression  atid  drainage;  recovery,  589 ;  remarks ^  591 
Case  157.    Brain  injury,  acute  severe;  subdural  hemorrhage,  cere- 
bral edema  and  paraplegia-;   marked  increase  of  intracranial 
pressure;  right  subtemporal  decompression  and  drainage;  re- 
coxyery,  592;  remarks,  5!)4 
Case  158.    Brain  injury,  acute  severe;  fracture  of  vault  and  base 
of  skull;  supracortical  hemorrhage  and  increased  intracranial 
pressure;  left  hemiplegia  atid  Jacksonian  conimlsive  seizures; 
right  subtemporal  decomj^ression  and  drainage;  recovery,  594; 
remarks,  597 
Case  15!).     Brain  injury,  acute  severe;  fracture  of  vault  and  sub- 
dural- hemorrhage;  increasing   intracranial  pressure;  left  sub- 
temporal decorn  press  ion  and  drai^naqe :  recovery,  59S;  remarks, 
600 
Case  160.    Brain  injury,  acute  severe :  fracture  of  vault  and  extra- 
dural hemorrhage;    increased   intracranial  pressure:   left  sub- 
temporal exploration  ami  ligation  of  middle  meningeal  artery; 
reeovei'y,  601  :  remarks,  (iO'J 
Case  161.     Brain  injury,  acute  severe;  high  intracranial  pressure 
due  to  supracortical  hemorrhage:    u-itkout  fracture;   bilateral 
decompression  and  drainage:  recovery,  603;  remarks,  605 
in  newborn  Ixibies.  523 

Case  ISl.     Fracture,  recent  depressed,  of  left  parietal  area  of  vault  of 
skull  in  ncicbom  child :  localizing  symptoms  and  signs;  removal  of 
depressed  area  ;  recovery,  525;  remarks,  527 
Cflwe  132.    Brain  injury,  acute  severe,  in  neirbom  baby:  supracortical 
hemorrhage  and^  convulsive  twitch ings ;  incjyased  intracranial  pres- 
sure; left  subtemporal  decompression  and  drainage;  recovery,  527; 
remarks,  530 
Case  133.    Brain  injury,  ac^itc  sei^ere,  in  ncwboi-n  baby  associated  with 
cx>rtical,  supracortical  and  subtentorial  hemorrhages  and  with  high 
intracranial     pressure;     bilateral     decompression     ami     drainage: 
autopsy,  531;  remarks,  533 
Case  13Ji.     Brain  injury,  acute  severe,  in  newborn  baby;   increased 
intracranial   pressure  due   to  subdural,   supracortical  and   subten- 
torial hemorrhages  and  cerebral  edema.  Bilateral  decompression  and 
drainage;  autopsy,  534;  remarks,  537 
laceration  of  pyramidal  tract  fibres,  34 
signs  of,  16 

general,  25  (see  also  page  749) 
blood-pressure.  30 
impaired  sensation,  34 
pulso,  28 
respiration,  29 
shock,  25 
temperature,  28 
unconsciousness,  35 
local,  17 

bleeding,  19 
contusions,  17 
depression  of  vault,  19 
ecchyniosis.   19 

escape  of  cerebrospinal  lluid,  19 
symptoms  of,  16 
headache,  16 
nausea  and  vomiting,  16 
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Bruit*  hiJ\»rU»»*,  k(MiU«  i*evore,  with  and  without  fracture  of  skull,  complicated  by  mental 

derangements,  301 
Ciue  90.    Brain  injury,  acute  severe;  high 
intracranial    prewure    and    fracture    of 
hose  of  skull;  left  subtemporal  decom- 
preasion     and     drainage;     mental     and 
emotional    impairment;    recovery,     891; 
remarks,  393 
Case  9L    Brain  injury,  acute  severe;  high 
intracranial    pressure    and    fracture    of 
base  of  skuU;  right  subtemporal  decom- 
pression and  drainage;  mental  and  emo- 
tional impairment;  recovery,   394::    re- 
marks, 395 
with  h\^\  intracranial  pressure  due  to  hemorrhage 
and  cerebral  edema;  subtemporal  decompres- 
sion; autopsy,  322 
hi^rh  mortality  in,  322 
Caav  f»5>.     Braim  injury,  acute  serere,  vith  kigk 
intrniTaniai    pressure    and    extradural    and 
aubtiumf  hrmorrhage;  right  subtemporal  de- 
t'r^mprmsion  and  drminmge;  autopsy,  323:  rr- 
morka.  sVl'% 
(\K«r  7".    Hraim  injury^  acute  serere;  high  intra- 
%^t\tniol  pressure  due  to  cerebral  edemtm  and 
itubdHral  hewH^rrhmge;  right  suhtemporml  de- 
i\%mprt';i»iiion  and  drainage;  mutopsy,  326:  re- 
marks, 327 
rifjct-  71.     Brain  injury,  acute  severe;  subdural 
he-'orrha^e;    marked   degree   of   shack    and 
'if\i Hilary  edema;  right  subtemporal  deeom- 
prrs^om    and    drainage;    autopsy,    329:     re- 
•sirrl*,  SSI 
«*  \vt*  7  ,\    Brain  injury,  acute  serrrr:  high  intrm- 
.-^»«»mJ  y»ry5c*firr  dne  fo  tmhdmral  hrmorrha^^ 
j«i :   .■••>->n:I  f^l^w«*  Uft  smbtemporml  decom- 
r-^-jvi  ^    ij«is    «lnMM<i«<':    amtopsy,    S54:     r^- 
i'   »•-»,*.  SSfk 
•  ^  sjsr  ^.^.     ff'Mx^*  m'Hir^,  otTut^  ♦mrrr  •  high  imtra- 
.'--*:;   7 '*»4f*'Y  ^me  ty  crtradmrol^  rMMbrv.* 
.^  *-»  >»-•    fc^'v^rHUjpif* :    W't   r»^-:'^^p'yrml 
■\  •  r  -N  ?  'r:p*'*  >•  amd  dnsimaee:  amtopey  :   S:>7 : 

t^£i>    ^  t,    H'^im  im^mrj^  ee%t^  prr^CY  :  \i^k  imt*^- 
7- '.Nor-..-*    «r'«    -inffimeftf:    e%t:-se%\     541:     f>- 

r  •.  •'    » •--  '">  /-t :  -ftiinma  .*  r:rri  r  r* )  f -rw  >.-*^  «<*.'*  m- 
7     >.^     ♦     r%*f      r-^j «*«./»' :     s.i-f:^*^,     ?44 :      r*r- 

r    .Nt-     ?•,.■< 
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Brain  injuries,  acute  severe,  with  and  without  fracture  of  skull,  with  high  intr 

pressure  due  to  hemorrhage  and  cerebral  ed( 
Case  78.    lira  in  injury,  acute  severe;  hit, 
cranial  pressure  due  to  subdural  hem 
and  cerebral  edem<i :   bilateral  decom 
and    drainage;    medullary    alcma ;    < 
30"):  remark Sy  3") 7 
Case  70.    Brain  injury,  acute  severe ;  per 
bullet    injury    of    entire    brain;    higl 
cranial  pressure  due  to  subdural,  intra 
and  ventriettlar  hemorrhage ;  bilaterai 
pression    ami    drainage;    autopsy,    3 
marks,  3G0 
with  extreme  intracranial   pressure  precipitatinjj:  an  acute  m 
edema  ;  no  o|H>ration  :  uiit<»|)Hy,  304 
Case  62.  lirain  injury,  acute  severe,   with   fracture;  hig 
cranial  pressure  due  to  large  intracranial  hemorrhage, 
tatituf  inedullnrif  edema;  no  operation ;  autopsy,  30.") :  1 
300 
Case  C)S.  Brain   injury,  acute  severe;  fracture;  high  intr 
pressure  due  to  subdural  hetnovrhage  and  cerebral  edi 
operation  ;   medullnrjf   edema;   autopsff,   30S :    remarks. 
Case  (i't.   Brniu   injury,  acute  serere.   with   high   intracran 
sure  due  to  sultdiirni  heinorrhnffc  and  cerebral  edema;  f 
no  operat\<ni  ;  inedullanf  edema;  autnpsif,  310:    remark 
Case  (i't.     Brain  injury,  acute  severe,   \ritli  high  intracran 
suve  due   to   ccnhral   (dcma;    no   operation;   medullary 
autop.sif.  314:   remarks,  31") 
Case  (HI.     Brain  injurif,  a(  ute  severe,  v^ith  high  intvaeran 
sure  due  to  fracture;  cerebral  <dem(i;  no  operati(m ;  m 
eilcma  ;  autopsy,  310:   remarks.  317 
Case  (i'7.     Bruin  injury,  at  ute  serere,  without  fracture;  hi( 
cranial  pressure  due  to  large  hemorrhage ;  nn  operation 
lary  ed<  uia  :  aufopsy,  31  S:   remarks.  31!) 
Case  GS.     Brain  in  jury,  acute  serere,  uvthout  fracture;  hit, 
cranial    pressure   due    In   cen  bral    iile)ua    alone;    no   op 
medullary  edema:  autopsy,  3_M) :    rcnuirks.  321 
with    extrcnio    sIhmU    and    no    iiicrcasc    of    intracranial    press 
operation:  death:  aut<)psy,  I'M* 
Case  'tS.     Brain  injury,  a^utc  serere,  uith  fracture;  serer 
no    increase  of    intraeranial   pressure;    no   operation; 
297;    remarks,  JDS 
Case   'ttK     Brain  injury,  acute  .serere;  fracture;  severe  sh 
increase  of  intracranial  pressure;  no  operation  ;  autop 
remarks.  300 
Case   (Iff.      Brain    injury,   acute   severe;    without   fracture 
shock;  no  increase  of  intracranial  pressun  :  operation  ; 
302:  re-marks,  302 
Case  (It.     Brain   injury,  acute  severe,  without  fracture;  si 
increase  of  intracranial  pressure;  no  opt  ration  ;  autop 
reiimrks,  304 
witli    lu;-'li    iniriunmial    pr(*s>uro    due    to    cerebral    edema    ah 
rfquirin.LT  subtemporal  decfmipression  and  drainajije,  273 
Cas(    'il.      Brain   injury,  acute  severe;  signs  of  high   intr 
pressure    due    to    arehral    edema;     left    subtemporal 
pression  and  drain^ige;  cj'ccllent  recover  if,  274:   remark 
Case   'tt.      Brain   injurif,  acute  st'vere ;  high   intj'ae^ranial 
due   to   eerihnil   edema;    right   subtemporal   decompress 
drainage ;  ed'rlhnt  recovery,  277;   remarks,  2S0 
Case  .">.].     Brain   injury,  Uiute  severe;  high    intracranial 
due    to    cerebral   edema;    right    subtemporal   decomiires^ 
drainage:  excellent  recorery,  2S0:    remarks,  282 
Case    >/.     Brain  injury,  acute  severe;  high  intracranial 
due    to    cerebral    edema:    left    subtemporal   deeoui press 
drainage ;  crcellent  recoverif.  284:   vemarkR.  lH<i 
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Brain  injuries,  acute  severe,  with  and  without  fracture  of  skull,  complicated  by  mental 

derangements,  391 
Case  90.    Brain  injury,  acute  severe:  high 
intracranial    pressure    and    fracture    of 
base  of  skull;   left  subtemporal  decom- 
pression    and     drainage;     mental     and 
emotiowU    impairment:    recovery,    391: 
remarks,  393 
Case  91,    Brain  injury,  acute  severe;  high 
intracranial    pressure    and    fracture    of 
base  of  skull;  right  subtemporal  decom- 
pression and  drainage;  mental  and  emo- 
tional impairment;  recovery,   394::    re- 
marks, 395 
with  high  intracranial  pressure  due  to  hemorrha<re 
and  cerebral  edema;  subtemporal  decompre^ 
8 ion;  autopsy,  322 
high  mortality  in,  322 
Case  69.     Brain  injury,  acute  severe,  trith  high 
intracranial    pressure    and    extradural    and 
subdural  hemorrha4fe;  right  subtemporal  de- 
compression and  drainage;  autopsy,  323:  rr- 
marks,  325 
Case  70,    Brain  injury,  acute  severe;  high  intra- 
cra/nial  pressure  due  to  cerebral  edema  and 
subdural  hemorrhage;  right  subtemporal  de- 
compression and  drainage;  autopsy,  326:  re- 
marks, 327 
Case  71.    Brain  injury,  acute  severe;  subdural 
hemorrhage;    marked   degree   of   shock    and 
mcdullarif  edema;  right  subtemporal  decom- 
pression   and    drainage:    autopsy,    329:     re- 
marks, 331 
Case  7.^.    Brain  injury,  acute  severe;  high  intra- 
cranial pressure  due  to  subdural  hemorrhage 
and  cerebral  edema;  left  subtemporal  decom- 
pression    and    drainage:    autopsy,    334:     re- 
marks, 336 
Case  73.    Brain  injury,  acute  severe:  high  intra- 
cranial pressure  due  to  extradural,  subdural 
and  cortical   hemorrhages;    left   subtcfnporal 
decompress^' on  and  drainage;  autopsy:  337: 
remarks,  339 
Case  7/f.  Brain  injury^  acute  severe;  high  intra- 
cranial pressure  due  to  subdural  hemorrhage 
and  cerebral  edema;  left  subtemporal  decom- 
pression   and    drainage;    autopsy,    341 :    n*- 
marks,  342 
Case  7o.    Brain  injury,  acute  severe;  high  intra- 
cranial pressure  due  to  subdural-  hemorrkag*' 
and  cerebral  edema;  right  subtemporal  decom- 
pression   and.    drainaye;    autopsy,    344;     re- 
marks, 346 
Case  76.    Brain  injury,  acute  severe ;  fracture  of 
base  of  skull  and  extreme  intracranial  pres- 
sure; extradural,  subdural  and  intracerebral 
hemorrhagts  and  cortical  lacerations;  medul- 
lary   compression    and    incipient    medullary 
edema;   left   subtemporal  decompression   and 
drainage;   medullary    edema;   autopsy,   34S: 
remarks,  351 
Case  77.    Brain  injury,  acute  sei^ere;  high  intra- 
cranial pressure  due  to  subdural  hemorrhage 
and  cerebral  edema;  bilateral  decompression 
and    drainage;    medullary    edema;    autopsy, 
352;  remarks,  354 
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tries,  chronic,  complicated  by  other  conditions,  mental  derangement,  509 

Ccise  128.     Brain  injury,  old  severe^  tcith  depressed  fracture 
of  vanity  increased  intracranial  pressure  and  melancholy ; 
institutional  caret  jmrtial  craniectomy ;  drainage  of  supra^ 
cortical  hemorrhagic  cyst;  recovery ,  509:  remarks,  511 
Case  129.     Brain  injuri/,  old  severe,  with  gunshot  fracture  of 
vault,    increased   intracrani<ii   pressure   and   symptoms   of 
dementia   prwcox:    right   suhtenvporal   decompression    and 
removal  of  depressed  area  of  vault :  supracortical  angioma; 
temporary  improvement,  512;  remarks,  514 
Case   130.     Brain  injury,  old  severe:  depressed  fracture  of 
vault;    irtcreased    intracranial    pressure;    emotional    and 
mental  impairment  of  traumatic  dementia  type:  left  sub- 
temporal decompression:  improvement,  515;  remarks,  517 
epilepsy,  traumatic,  417 
fractures  of  little  importance  in,  415 
frequency  of,  415 
in  children,  713 

chronic  cerebral  edema.  714 
depressed  fractures  of  vault,  713 

Case  /.9.O.     Brain  injurif,  old  severe,  irith  fracture  of  base  of  skull 
and  conmlsive  seizures ;  mental  and  emotional  impairment,  mild 
secondary  optic  atrophy  and  increased  intracranial  pressure; 
operation  refused ;  no  improvemctit,  714:  remarks,  715 
Case  lf)0.     Brain  injury,  chronic  severe,  in  child  one  month  old. 
irith  linear  fracture  of  rig/it  vault  and  spastic  hemiplegia,  mild 
mental  retaraaiion  and  occa^'iional  conrulsivc  seizures ;  increased 
intracranial   pressure;    right    subtemporal    decompression;    ex- 
ploratory incision;  marked  improvement,  716;  remarks,  718 
Case  191.    Brain  injury,  old  seiH'rr,  irith  depressed  fracture  of  left 
parietal    vault    and   signs    of    inci'ca.'icd    intracranial    pressure: 
right  hemiplegia  and  attacks  of  petit  mnl ;  left  subtemporal  de- 
compression; improvement,  710:  remarks.  723 
Case  192.     Brain  injury,  chronic  severe,  irith  depressed  fracture  of 
vault   and    resulting   hemiplegia    and    mental    retardation :    in- 
creased intracranial  pi'essurc;   left  s-uhtcmporal  decompression 
and  removal  of  depressed  area  of  bone:  marked  improvement, 
723:    remarks,  72() 
Case  19).     Brain  injury,  chronic  severe.   uitJi  fracture  of  tyiult; 
later   development    of    internal    hydrocephalus    and    signs    of   a 
probable   tuberculoma   of  right   half  of  cerebellum  ;   right  sub- 
temporal decompressimi   and  permanent   ventricular  drainage; 
marked  improvement,  728:   remarks,  731 
Case   19.').      Brain    injury,   chronic  severe^    irith    increasing   intra- 
cranial pressure,  secondarif  optic  atrophu,  left  hemiplegia  and 
mental  impairmnit ;   right  subtemporal  decompression  and  ex- 
ploration  disclosing  a   tuberculoma  :  post-mortem   examination, 
732 :  remarks,  735 
(K-('urrin<;  at  birth.  (J44 

Case  /.S'N.     Brain  injur;/  at  ftirth.  chronic  , severe,  irith  supracortieal 
hem(>vrliagc  and  marked  mental  retardation :  high  intracranicil 
pressure:  right  and  left  subtemporal  decompression  and  drain- 
age;   an  tops  If;    thr<nnbosis    of    sinf/le    lateral    sinus.    707;     re- 
marks,  712 
no  fracture  of  skull:  syniptonw  and  sij>ns  ]>('rsistin<r  and  due  to  increased 
intracranial  prcs-urc.  4S7 
Case  I2'h    Brain  injury,  old  severe;  no  fracture  of  skull  but  increased 
intracranial  f/ressure;  sererr  headavhes  and  emotional  disturbances ; 
riqht  siihlemjKjral  drrom pri ssion  :  neuverg,  4SS  :  rcjnarks,  489 
Case  12  J.    Brain  injury,  old  serrvr :  no  fraeliire  of  skull  but  increased 
intraeraiiial  pressure:  severe  heada4hes.  dizzy  spells  and  emotional 
disturbanres:   rifiht  subtemporal  decompression:   recoverif,  490:   re- 
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Brain   injuries,  acute  severCj  with  high   intrarrantal   prpssure  due  to  cerebral  edemA 
alone  and  requiring  ^uhteitiporal  diTompres^ion  ami  drainage. 
Case  J  J.     lira  in  in  jury,  iunite  severe:  hiffh  infmerantal  premure 
thtr   to   vcrrhml   edema :  left    subtrmporaJ  decotripression  amd 
drainage:  (Excellent  reeoreri/^  287;   re  marks.  288 
Case  p56\     Braitt  injunj,  acnte  screrf^ :  hifjh  intranraniaJ  pressure 
d\i€  to  crrvhral  edrmn :  ritjht  temporfil  dvcompreJision  and  drain- 
age: recovcnf,  280;    rtwmr/.v?,  201 
Case  o7.     Brain  ijijtirif,  arutc  severe:  cxtremo  in<nw?raiita/  pres- 
•  sure    due    to    high    and    inr^reamnff    crreht^al    edema;    biUiterat 

flecompression    and    drainage:     excelfent     rt<^veri^,    202;     re- 
marks,  295 
witli  high  inlraeraniiil  prrsisure  due  ta  liemf>rrha«?e  and  ci?rel>rfll  edema t 
siiUteniporal  decompression  operation,  2i'A 
Case  42.     Hrain  injttrif,  recent t  aei'^re:  high  intracranial  pressure 
and  RUhduraf  hemorrhage :  left  subtemporal  dccontpres^on  and 
drainage,  24ri:  remnrks,  240 
Case  }3.    fhrtin  injnrif,  acnte  severe,  trUhout  fraetart:  hifjh  intra- 
eranial  pressure:  s^ithduraf  and  snhnraehnoid  hemorrhnfie;  left 
suhtfniporal  deei}mpression  fitfd  drainage,  247:  rrT^iarks,  250 
Case  J.J.     Brain  itijnrif,  aeitte  servrc:  hitjh  intraeranial  pressure : 
subdural    and    eoriiral    hemorrhage :    left    suhtempffr'al    dvcom- 
pression  find  drainage^  250:   remarks^  252 
Case  };>.     Bat  in  injurifr  ae-nte  sri^ere :  high  intraerani<il  pressttre : 
su  hd ura  f  ft n d  s n  ha rach  no  1^ /  h r n vo rrh age  :  re peti  t  ed  I  n  m  bar  pu nc- 
turvs:   left  ifuhlemporal  derompressifm   ami  drainage,  253;   rC' 
marks,  2r»r» 
Case    iG.      lira  in   injnrg,    twutr   sere  re;    ine^easingh/   high    intn^- 
ermiial  pttssure;  subdural  and  txtriteal  hemon^hage ;  right  suh- 
te  ti  t  pu  in  I  dero  m  p  res  si  em  a  n  d  dra  in  nge,  2  'n  i] ;  rem  ft  rks^  258 
Case  'fl.     Hrain  injiny^  ai^nte  serere :  high   intra inrauial  pressure; 
extradiuifl  and  Kubdural  hf  tuonhage  mth  Itrain  laeeration:  Sfib* 
temporal  decomprefmion  find  drainage^  2VtQi  mnarks.  2fil 
Case  ffS,     Brain  injitrg,  aente  serere ;  extreme  intracranial  pn-s- 
S  n  re :  sn  bd  u  ra  I  a  n  ti  in  t  ratere  h  ra  I  h  e  m  \rrrh  a  ges  :  hilal  era  I  decom* 
press  ion  and  drttinage,  202;  remarks,  2tM 
Vase   'ffK     lirfjiu  injurg,  aente  srrerv :  extreme  intratranial  prrt- 
sure;  snbdnraf  ami  intracerebral  ht  morrhagt  ;  bilaterul  f/eco«i- 
pression  ami  flratuage.  2tlB :   remarks,  2(il> 
Citue   'dL     lira  in   injurg,  a*^nte  srern':  extreme  intracranifjl  pre 
sun:    rxiraduraK   snhdnniL    eorticiif   ami    intracraniiil   hctnor^  , 
rhagr :  tiilateral  deeomprvssi'tti  and  drainage^  270;  rvmarks^  27i 
affectinfr  pituitary  HrHly.  40 
a^e.  iTilinence  f>f,  lu.  140.  150 
nU'oliolisni,  inliuencM'-  of,  in,  37,  30»  40 
a|ihayiii.  inire  inutor.  following,  280 
lu lateral  spa^iticity  iollovvino:,  ri37 
nrebral  I'iipnni  fi)Ho\vin^^  'MV^,  :MK\ 
ehfjked  diiaki*  after,  2SS 
chnaiic,  415 

complicated  Ity  otlu^r  cuuditions,  403 
neplnitifi.  405 

Case  lasun.  Braifi  injurg,  eh ronie  severe,  jrith  lintxir  frso^ 
tare  ttf  vault,  high  intraiTfiuial  pressure  and  n^hritisf 
right  subtetftpriral  dfLompressif>n:  improrement ;  sprmtan^ 
Gits  hcmonhagtf  into  left  ventricle:  autopsif^  4tJ5;  rr 
marks,  40rt 
tumor  of  brain.  400 

Case  LId[b\.     Cranial  injurg,  rdd,  with  in' 
pressure:  ostrosfireoma  of  left  stpmu 
cerebral  sarcfnna  :  opei'fitifjn :  imjnrov 
Case  IJ7.    Bruin  injurg,  old  severe ,  tpi* 
pressure  and  later  cmii^lsitms;  • 
presaion  :  improrement :  emotiGn< 
pre^tsing  intmeranial  pressure;  h 
sion    and    exploration :    8upra€^ 
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Brain  injuries,  chronic;  no  fracture  of  skull;  symptoms  and  signs  persisting  and  due 
to  increased  intracranial  pressure. 

Cdse  J^o.  Brain  injury ,  chronic  severe;  cortical  and  supracortical 
hemorrhagic  cyst  formation  directly  beneath  site  of  bullet-injury  of 
vault;  no  fracture;  mental  retardation,  emotional  instability  and 
»fack^on\an  convulsive  seizures;  no  operation;  death  from  opium 
poisoning ;  autopsy ,  492 ;  remarks,  494 
operation  in,  415 

usual  intracranial  leftion,  producin<r,  415 
with  deprcHScd  fracture  of  vault,  418 

Case  OS.  Brain  injury,  old;  depressed  fracture  of  Uft  occipital  hone: 
right  homonymous  hemianopsia;  symptoms  and  signs  persisting: 
opcratirm  admsahle  but  refused,  418;  remarks,  420 

Case  Uii.  Brain  injury^  old  severe,  with  penetrating  bullet  wound  of 
brain  and  increased  inlracranial  pressure;  slight  left  hemiplegia: 
no  operation;  symptoms  and  signs  persisting,  421 ;  remarks,  423 

Case  I  Off.  Brain  injury,  old  severe;  depressed  fracture  of  vault  and 
inrnnsrd  inirae^ranial  pressure;  immediate  removal  of  depressed 
area  of  hone;  symptoms  and  signs  persisting:  operation  advisable, 
4'i.S ;  remarks,  425 
witli  dcprcsstMl  fracture  of  vault  and  persisting  symptoms  and  signs;  minor 
and  major  epilepsy;  operation,  432 

Case  IftS.  Brain  injury,  old,  with  depressed  fracture  of  vault  of  skull; 
symptoms  and  sif/ns  persisting ;  remot^l  of  depressed  bofw;  excellent 
recovery,  4'Mi;  remarks,  434 

Case  10'/.  Brain  injury,  old;  depressed  fracture  of  vault  uAth  in- 
ert ased  intraeraniaf  pressure;  symptoms  and  signs  persistintj ;  re- 
moral  of  bony  dopression ;  excellent  recovery,  434;  remarks,  436 

Case  If  hi.  Brain  injury,  old  severe;  irith  depressed  fracture  of  skull 
and  im  reased  intracranial  pressure;  conwlsive  seizures  and  hrmi- 
phfiia :  right  subtemporal  decompression;  improvement,  437:  re- 
marks, 431> 

Case  fiui.  Brain  injury,  old  severe;  depressed  fracture  of  vault  and 
inerensed  intraeranial  pressure:  mild  left  hemiplegia  with  later 
eonrulsire  seizures;  right  subtemporal  decompression  :  improvement. 
4Hh  remarks.  AA2 

fV/.sf  im.  Brain  injury,  old  sererc:  depressed  fracture  of  left  parietal 
(ireti  of  mult  and  inert  used  intracranial  pressure;  right  hemiplegia 
and  petit  mat;  left  subtemporal  decompression ;  improvement,  443: 
remarks.  -145 

(*ase  I  OS.  Brain  injury,  old  sererc;  depressed  gunshot  fraeture  of 
vault  and  iurreased  intracranial  pressure;  remoral  of  depressi'd  bone 
alone  and  insertion  of  silver  plate;  convulsive  seizures;  right  sub- 
temporal  decompression  and  removal  of  silver  plate;  improeemrnt. 
41(»:  remarks,  448 

Case  ton.  Brain  injurii,  old  severe;  depressed  fracture  of  vault  and 
inert aseil  intraeranial  pressure;  convulsive  seizures.  Two  operations: 
left  subtempt)ral  decrjmpression  and»  removal  of  depressed  area  of 
bone:  improrentent.  44J);   remarks,  451 

Case  tto.  Brain  injury,  old  severe;  depressed  fracture  of  right  frontal 
bone  and  inereasal  intraeranial  pressure:  petit  mal  and  severe  head- 
ache. Two  fifn  ratitnis:  ritfht  subtemporal  decompression  and  re- 
mttvul  tif  depress*  d  area  of  vault;  reeovery.  452:  remarks,  454 

Case  III.  Brain  injuru.  old  severe:  depressed  fraeture  of  left  parietal 
arett  of  vault  and  inert  used  intracranial  pnssure :  paraphasia  awl 
ft)nrulsire  seiztir* s.  Tutt  ttperatitnis :  left  subteni^mral  dccom pressit/it 
a)n(  removal  of  silver  plate  ctnering  bony  defert :  excclh^nt  recuvcry, 
454  :  remarks,  457 

Case  II!.     Brain  injur}!,  old  severe:  depressed  fracture  of  left  frontal 
bone  and  inert ased  intraeninial  pressure:  convulsive  seizures.     Two 
t)jH'vatittns:  left  subtempnral  tteeompression  and  reminal  of  depressed 
tirea  ttf  bt>ne :  impvttvemcnt.  457:   vemarks,  4t)l 
with  fracture  of  l»a>e  of  skull,  427 

Case  10 1.  Brain  injuvy.  tdd  st  vere :  fracture  of  base  of  skull  <Mi<f 
im'rtasetl  intrat-ranial  presstire :  partial  secondary  optic  atrophy; 
sytnptom.s  and  sinus  ptrsisting:  operation  advisable,  428:   remarks, 
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Brain  injuries,  chronic,  with  fracture  of  base  of  skull. 

Vase  102.     Brain  injury,  old  severe ;  fracture  of  base  of  skull 
creased  iniraeranial  pressure;  co7ivulsive  seizures:  symptoi 
signs  pei'sistinfi :  operation  refused,  430:  remarks,  431 

and  symptoms  and  signs  persisting;    minor  and  ma; 
lepsy;  sul)teni})oral  clcconipression,  401 
Case  113.    Brain  injury,  old  severe;  fracture  of  sk 
increased  intracranial   pressure;   convulsive  sc 
rt(fht  suhtentporal  decompression;  excellent  rt 
462;  remarks,  403 
Case  11'/.     Brain  injury,  old  severe;  fracture  of 
skull  and  ittcreased  intracranial  pressure;  con 
seizures   and   motor  aphasia    urith    mild   hemij. 
left    subtemporal    decompression;    recovery ^    4( 
marks,  400 
Case  IL'i.     Brain  injui-y,  old  severe;  fracture  of 
skull  and  incrcasiny  intracranial  pressure;  con 
seizures;  riyht  subtemporal  decompression;  re 
400;  rcynarks,  468 
Case  J  to.     Brain  injur}/,  old  severe;  fracture  of 
skull  and   increased   i  tit  ra  crania  I  pressure;  con 
seizures;   rifflit   subtemporal  decompression ;   ii 
ment.  400;  remarks,  471 
Case  I n.     Brain  injury,  old  severe;  fracture  of  th 
and  base  of  skull  and  increased  intracranial  pr 
C(/ntinuous  severe  headache  and  spells  of  petit  m 
s-ubtemporal  decumjtression  ;  recovery,  472',  remat 
Case  lis.     Brain   injuvy,  old  severe;  fracture  of 
skull  anil   increased   intrarranial  pressure;   con 
scimres ;  riyht   temporal  decompression;  impro\ 
474  ;   remarks.  477 
Case  1  V.K     Brain  injury,  old  sevci'c ;  fracture  of  sk 
increased    intrnevanial    pressure;    convulsive   se 
left    suhtempovnl    decompvession ;    improvement 
remarks,  470 
Case  1. 10.     Brain  injuvy.  oltl  severe;  fracture  of  O' 
bone  and    increased    intracranial   pressure ;   con 
seizures;    riyht   sulttempoval   decompression ;    ii 
ment,  480:   remarks,  481 
Ca^e    lU.      Brain    injury,    old   severe;   fracture   < 
of   skull   and   increased    intracranial   pressure; 
headache  and  convulsive  seizures     left  subtempi 
compression;  improvement  of  headache  but  om 
porary  lessening  of  convulsions,  483;  remarks,  - 
Case  12.L     Brain  injury,  old  severe;  possible  frac 
base    of    skull    and    increased    intracranial    pr 
seveve  headache  ami  convulsive  seiiuvr-s.    .Jiigi 
tempoval  decompvession  ;  impvovem«  t:t  temporar 
remarks,  487 
clinical  syndronu*  in.  importance  of.  230 
complicated  by  otlier  conditions,  40.') 
mental  derangement,  500 
nephritis.  40.3 
trmor  of  brain,  400 
"  contrecottp  ''  elTect  of,  on  brain,  348 
convulsions  following,  !3 

dan^'ers  of  insert  ion  of  ]>rotcction  plate,  4.")7 
decom])ressi<tn  plus  draina'^e.   117 
fracture  of  skull  in  relation  to.  11 
general  consideration^,  1  1 
gun-sliot  wounds.  8 
bearing,  impairment  of,  following,  280 
in  adults,  acute,  141 

cerebial  coiu-ussion.   142   (see  Com-ussion.  cku-el)ral) 
acut<'  and  clironic.  illustrative  cases,  \'M) 
chronic.  7 
in  bailies,  acute,  0 
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Brain  injuries  in  children,  9 
chronic,  10 
rapid  recovery,  556 
in  newborn  babies,  9 
in  obese  persons,  147 
infection,  precautions  against,  148,  150 
influence  of  alcoholism  in,  277 
lumbar  punctures,  repeated,  in,  165 

therapeutic  use  of,  47 
mild  recent,  with  fracture  of  base  of  skull  and  increased  intracranial  pressure; 
no  operation,  182 
Ca8€  17.    Fracture  of  bcise  of  skull;  mild  increase  of  intracranial  pressure; 

no  operation;  repeated  lumbar  punctures,  184;  remarks,  185 
Case  18.    Fracture  of  base  of  skull;  mild  increase  of  intra<'ranial  pressure; 

no  operation f  187 ;  remnrks,  1 88 
Case  19,    Fracture  of  base  of  skull;  mild  increase  of  intracranial  pressure: 

no  operation,  189 
Case  20.    Brain  injury,  acute  severe;  increased  intracranial  pressure:  no 

operaHon,  101 ;  remarks.  103 
Case  21.     Fracture  of  base  of  skull:  increased  intracranial  pressure;  no 
operation;    repeated    lumbar   punctures;    doubtful    recovery,    104;    re- 
marks, 196 
diagnosis  and  treatment,  3,  4 
recent  advances  in,  1 
drainage  in,  11 
effect  of  alcohol  in,  457 
epilepsy  following,  36,  72 
fractures  of  base,  73 

Case  22.     Fracture  of  base  of  skull;  increased  intracranial  pressure;  no 
operation;    repeated    lumbar    punctures;    doubtful    recovery,     106:    re- 
marks,  197 
Case  2S.     Fracture  of  base  of  skuU;  increased  intracranial  pressure:  no 

operation:  doubtful  recovery,  108:  remarks,  100 
Case  .?//.     Fracture  of  base  of  skull :  marked  increase  of  intracranial  pres- 
sure; no  operation:  excellent  recovery,  200:   rernarks,  201 
Case  2.7.     Fracture  of  base  of  skull:  marked  increase  of  intrarranial  prrtt- 

sure :  no  operation,  202:    remarks.  203 
(■ase  2(1.     Fracture  of  base  of  skull:  marked  increase  of  intracranial  pres- 

sure:  no  operation.  204;  remarks,  205 
Case  27.     Fracture  of  base  of  skull;  ma^-ed  increase  of  intracranial  pns- 

sure;  operation  refused :  doubtful  recovery,  205:  remarks.  207 
Case  28.    Fracture,  acute,  of  base  of  skull;  marked  increase  of  intracranial 

pressure;  operation  refused:  doubtful  recovery,  208:  remarks,  20!> 
f-oae  2i).     Fracture  of  base  of  skull :  marked  increase  of  intracranial  pres- 

sure:  no  operation;  doubtful  recovery,  210:  remarks.  211 
Case  SO.    Fracture  of  base  of  skull ;  markedly  increased  intracranial  prrn- 

sure:  no  operation ;  doubtful  recovery.  212:  remarks,  213 
Case  St.    Fracture,  acute,  of  base  of  skull :  marked  increase  of  intracranial 

pressure;  no  operation:  doubtful  recovery,  214:  remarks.  21«i 
Case  32.    Fracture  of  base  of  skull,  acute:  marked  increase  of  introf-nmiaJ 
pressure;  no  operation:  repeated  lumbar  punctures:  doubtful  recoren/, 
217:  remarks,  218 
Case  33.    Fracture  of  base  of  skull,  acute;  marked  increase  of  intracranial 
pressure:  no  operation:  repeated  lumbar  punctures;  douhtful  recovery 
220:   remarks,  221 
Case  3).    Fracture  of  base  of  skull,  acute;  marked  increase  of  intracramal 
pressure:  no  operation;  doubtful  recovery,  222:  remarks,  223 
mild,  with  depresseil  fracture  of  vault :  with  or  without  fracture  of  ba«e.  224 
Case  So.    Fracture  of  base,  acute;  depressed  fracture  of  vault  of  skull ;  mild 
increase  of  intracranial  pressure:  removal  of  depressed  area   of   honf^ 
then  a  subtemporal  decompression,  226;  remarks,  227 
Case  30.     f^ame  as  31,  228:  remarks,  220 
Case  37.    fiame  as  So.  231  :  remarks,  232 

Case  3S.  Fracture  of  base,  acute:  depressed  fracture  of  i^ult ;  mild  <«- 
crease  of  intracranial  pressure:  subtemporal  decompression,  then  remof>al 
of  depressed  area  of  bone,  *l'a^;  reTOaTk%,  *ia.^ 
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Brain  injuries,  mild,  with  depressed  fracture  of  vault;  with  or  without  fracture  of  base. 
Case  39.    Fracture,  recent,  of  base;  compound  depressed  fracture  of  vault; 
high  intracranial  pressure;  subtemporal  decompression,  then  removal  of 
depressed  area  of  bone,  235;  remarks,  237 
Case  JfO.    Hame  as  3S,  237 ;  remarks,  239 
Case  Jfl.    Same  as  SS,  240 ;  remarks,  242 
mortality  from,  3,  4 

operative  percentage,  7 
otoscopic  examination  in,  102,  188 

value  of,  145 
facial  paralysis  following,  191 
of  right  aide,  287 
temporary,  280 
operation  for,  4,  1 1 

contra-indicated,  5 
decompression,  6 

in  fracture  of  skull,  0 
in  jrun-shot  and  stab  wounds,  8 
following  recovery,  8 
rcpcatetl.  7 
paralyses  following,  13 

recuperative  ability  of  children  having.  543 
reflexes  after,  203 
rontgenograms  in,  283 
lUintgcnrays  in,  6,  11,  12 

severe,  with  increased  intracranial  pressure  and  hemorrhage;  imilaterul  or  bi- 
lateral decom]>ression  operation,  245 
signs,  general,  25 

blood-pressure,  30 
cerebral  edema.  47 
convulsive  seizures,  3<5 
impaired  sensation.  34 
lumbar  jmnctiire  findings.  44 

free  blood  in  cerel>n>spinal  fluid,  45 
measurement  of  intracranial  pres-nrc  45 
ophthalmoscopic  findings,  41 
choked  disk,  41.  52 
paralysis,  32 
pulse,  28 
puj>illary  changes,  31) 

constriction    and    "pin-point"   pupils,    39 
ineiiiiality  of  pupils,  30 
reflexes.  37 

Babinski.  38 
Chaddock.  37 
Tf(»llnian,  38 
respiraticm.  20 
restlossiiess,  35 
shock.  25 
tenij>erature,  28 
unconstioiisness,  35 
urinaiy  findings.  40 
stab  Wounds.  S 

stage  iii  nu'clullary  collapse,  5 
symj»toni>  following  recovery  from,  7 
treatTuent  of,  70 

according  to  oj»hthalnioscoj»ic  findings,  S4 

application   of  heat.  74 

a-c|)tic  U'casiire-.  70 

catharsis.  77 

cold  c(»ni|)re>-cs  to  head.  7S 

(h'coiiij'rcssi(»n  and  drainaire,  72 

su))t<jiii)orMl,   73 
diet.  7S 
drugs.  7S 

e\}M'<-tant  palliativr.  7^.  74 
for  shcck.  74 
^vncrn)  <  nn-j./rral  inn-.  7-^ 
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Brain  injuries,  treatment  of,  lowering  of  intracranial  pressure,  70 
lumbar  puncture  drainage,  80 
morphia,  70 
operative,  82 

choice  of  operation,  86 
complications  following,  110 
indications  for  and  against,  84 
osteoplastic  **flap  "  operation,  86 
time  for,  72 

when  contra-indicated,  85 
palliative  versus  ojicrative,  71 
post-operative,  106 
principles  governing,  118 
relief  of  shcx-k,  71 
rest  in  l)od.  quiet  and  warmth,  77 
subtemporal  dcH^onipression  operation,  86 
twhnic  of,  88 

controlling  bleeding,  05 
incising  the  dura,  00 
inst»rtion  of  drain,  102 
making  incision,  00 
preparation  of  patient,  88 
suturing  and  Imndaging  of  wound,  103 
vertical  incision,  87 
with  extensive  hematoma,  70 
"  wot  "  brain  following,  30,  40,  48 
with  fracture  of  base  of  skull,  diagnosis,  183 

with  high  intracranial  pressure  and  sul)dural  hemorrhage^  papillar>-  findings 
in,  246 
due  to  hemorrhage  and  cerebral   e<lema,   requiring  subtemporal 
decompression,  243 
with  increased  intracranial  pressure,  prognosis,  244 
tumors,  docom]>rosrtion  i)1uh  exploration  in,  116 
ophthalmoscopic  findings  in,  57 
removal  of,  1 10 

subtemporal  decompression  operation  for,  114 
*-wet,"  8,  12,  36 
Bullet  wound  of  brain,  423 

(ardio-vascular  diseases  as  iK)ssiblo  factors  of  i>ost- traumatic  neurosis,  404 

Catharsis  in  brain  injurit»s,  77 

Cerebral  concussion,  142  (see  Concussion,  cerebral) 

e<lema,  acute,  cranial  decompression  operation  for,  113 
increaswl  intracranial  i)ressure  due  to,  230 
chronic,  with  intracranial  heniorrhagts  104 
following  cranial  injury,  303,  305 

with  incrt»as<*d  intracranial  pressure,  244 
the  cause  of  liigh  intracranial  pressure,  273 
8pa>tic  paralysis  in  children,  044 

lesions  of  brain  pro<lucing,  645 
causal  diirerentiation,  58 

intraxTanial  hemorrhage  in,  i)atholog>'  of,  115 
oi»hthalnio8copic  findini»s  in,  58 
subtemporal  decompression  operation  for,  115 
Terebrospinal  fluid,  40 

at  luml>ar  puncture,  measurement  of,  in  brain  injurv,  252 
direction  of  flow  of,  202 
nonnal  pressure  of,  05 
Chaddock  reflex,  37 
Children,  brain  injuries  in,  0 
acute.  .')22,  538 
chronic,  713 
occurring  at  birth,  644 
de\'elopment  (»f.  following  traiuna  at  birth,  .521 
Chokod  disk,  5.1 

in  brain  injuries,  41    •)•>  '^ss 
«n  brain  tumors,  57  ' 
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Chokefl  disk  in  intracranial  hemorrhage  and  cerebral  edema,  59 
Clinical  syndrome,  importance  of,  in  brain  injuries,  239 
Compresses,  cold,  in  brain  injuries,  78 
Compression,  intracranial   (see  Intracranial  compression) 
Concussion,  cerebral,  47,  48,  142 

case  history,  143,  145,  147 
complications  of,  147 
alcoholism,  152 
existing  mental  derangement,  154 

Ca^e  6".      Cerebral  eofwussiony  severe,  alcoholism,    152:    remarks 
i'a^e   7.      Cerebral   concussion^  severe,   occurring   in  patient    ma 
deranged;  paranoia,  154;  remarks,   155 
hematoma,  149 

Case  -J.     Concussion  :  extensive  hematoma;  multiple  contusions ; 
cation  of  both  shoulders,  149;  remarks,   150 
lacerations  of  scalp,  147 

Case  S.     Cerebral   concussion;   extensive    laceration   of   scalp;    . 
fracture  of  left  ankle,  147:  remarks,  148 
lacerations  of  scalp,  infected,  150 

Case    .7.      Cerebral    con<nt^sion ;    infection    of    extensive   lacerati* 
scalp:  severe  cellulitis  requiring   multiple  in-cisions  and  dra 
150:  remarks,  152 
pneumonia,  senility  and  decubitus,  155 

Case    -S.     Cerebral    concussion ;    pneumonia,    decubitus    and    sen 
death;  autopsy,  155;  remarks,  157 
diagnosis,  143 
mild,  143 

CaJie  I.     Cerebral  concussion,  )iiild;  excellent  vecovert/,  143:  remarks, 
otosoo])ie  examinations  in,  vahu'  of,  145 
severe,  145 

Case    .^.      Cerebral    concussion,    sevire:   fracture   of   surgical    neck    o 
humerus,  145:  I'cmarks,  140 
Convulsions  after  Ijrain  injuries,  13.  3().  341,  343 

in  clironic  brain  injury.  4S2 
Cranial  decompression  operation,  complications  in,  110 
conclusions  rcgardin'r,  121 
conditions  Ix'neli ted  by,  113 
definition  of  term.  11 1 
early  diagnosis,  importance  of,  108 
for  acute  cerebral  edema,  113 
for  npoj)lexy,   1 13 
in  s|)astic  paralvsis,  649 
late,  futility  of,*328,  331 
observations  regarding,  108 
of  choice,  114 

j)erio(ls  when  inadvisable,  119 
j>lus  drainage.  1 17 

in  brain  abscess,  120 
in  meningitis,  early  localized,  120 
in  hydroce])balus.  11!) 
j)rinc-iples  governing,  118 
plus  exjdoration,   110 

in  \>Yi\iu  abscess.  1 10 
in  brain  tumors.  1 10 
in  e]>ilej)sy.   1  17  , 

cjualilications  cssontial  to.  112 
risks  of  earlier  methods  of.  1 12 

subtcrrijioral    (se<'  Subtemporal  decompression  operation) 
operation,  late,  futility  of.  351 

Death  rate  in  brain  injuries.  3.  4 

operative  jn^rcentage.  7 
l)ec<>n)))ressi<)n  operation,  (> 

in  gun-shot  and  stab  wounds.  S 
Deculntus,  pneumonia  and  senility  complicating  cerebral  concussion,  155 
Delirium  trein<'ns  complicating  brain  injury,  3S2.  390 
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Dial)etPfl  n  possible  factor  of  post-tniutnatie  iitairoitis,  404 
Diagnosis  of  brain  itijuries/3,  4 
Dkt,  in  brain  injuries,  78 
Drugs,  in  brain  injuries,  79 

EccbjmoBiB  of  mastoid  area  followinpr  brain  injury,  180 
Edema,  cerehral,  acute,  cranial  tlrtM impression  operation  for,  113 
factors  prpdispositi^'  to,  404 
medu  1 1  a t\\  f  o  1  low i  ii g  rrai n in  I  i  ii  j  u ry ,  304 ,  313,  32 5 

opt*rfttiou  inadvi.salde  after  development  of,  333 
traiunfitie  c*t»rebral,  47 

chronic  fomi,  4S 
Epilepsy,  eriinial  detom  press  ion  and  exploration  in,  117 
following  bmin  hijuriet*,  30,  72 

followin^'^  fracture  of  vault  of  skull,  danyu:er  of,  HiT 
trauniittic,  415 

twentyiive  nK>ntb>*  after  fracture  of  vault  of  siknll,  17 S^ 
Epileptiform  convnlisitniB  in  brnin  injury  witbont  fracture,  250 

Facial  paralvpis  following  brain  injury,  191 
ri;jbt-*^ided,  iH7 
tempiMTirv,  'J HO 
Fractures^  of  skull  of  little  iti^portanee  in  brain  injuries,  415,  556 
about  p(jsterior  fontanelle,  la 
at  ba^c,  14,  187,  im 

faeial  paralysis  following,  18ft 

riiild  increase  of  inlrftcranial  pressure,  184 

operation  in,  73 

wilb  dep reused  fraetnre  of  vanlt,  225 

and  liijzb  intracranial  pre^^Rure,  233 
and  mild  intracranial  pressure,  225 
at  vault,  I  fin 

depr*-s?:eil,  in  cbmnie  brain  injuries,  418 
local  anc^tliesia  in  operations  for,  182 
recent,  no  operation,  !7H 

CftMf  1,1,    fracture  of  rnuli,  reeenf  depressed:  opemtion  refilled; 

rfvovmj  ilouhlftil,  ITH:  remarks,  171) 
removal  of  deprewHion.  180 

Cufiv  lit.     Fravture  of  vaults  depressed ;  nv  siyna  of  incrciutcd 
inirai^raviaf  prvgfiure:  operative  refnoval  of  depression  onltf, 
IHO:  rejtinrhs,  181 
rnntgenngrams  in,  434 
trca invent,  224,  227 

wltli   bueration,  a»eptic  precautions,  181 
epile])sy  follow  in  jj,  107 
linear,!  07 

{*ftsr  1.L  Fravinre,  linear,  of  outer  tatde  of  vaitH  :  Jaeeraiion  of  «c<ilp; 
wuUiple  injurits;  intr  a  cranial  pressure  not  inci'eased  ;  ntt  operation^ 
IH7^  remorks,  IfiS. 
Cajiv  l,i.    t'^nn^ture  of  tmth  f aides  of  vuuli.  litwar ;  intraeraniat  pressure 
not  in*  reused :  no  operation,  171;  remarkfij  172 
shock  rrsultiTifT  from,    100 
nitli  imrcu.-.ed  intracranial  pre^^^ure,  107 
beneath  tenlorinm,  331 
bot]i  table:?  of  vault,  epih'psy  25  monlhw  after^  178 

with  lii^^b  intracranial  pn's-nre  dne  to  la r^  extradural  lii-mr*rrhage,  1*3 
Case    If.      iSrain    injHt'jf,   ticufr   seeere:    teidc    tinear   fraeture  of 
skuff :     hifjfh     intra^^muiftt    pre.sifitrr    due    to    lartfe    eo'tradufnl 
heuiorrhat/e:    teft    hemiplegia:    Hcalp    ineision    and    partial   re- 
ttiural  of  extradnrai  hetfiorrtta*fiv  etat  through  fra<^ture  of  vault, 
173;  remark s,  170 
"bursting."  14 
by  diastasis.  14 

eerebrosjdnal  Onid.  profiij^e  bloody  disseluirge  t>f,  after,  211 
"  eonirr-f  oupS^  14 
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Fractures  of  skull,  depressed,  diagnosis  of,  160 
compound,  treatment  of,  613 
diagnosis  of,  316 
doubtful,  157 

Case  9,  Fracture  of  skull^  doubtful;  mildly  increased  intracranial  pres* 
sure;  fracture  of  right  humeruSj  right  ankle  and  right  scapula;  no  opera- 
tiofiy  158;  remarks^  159 
Case  10.   Fracture  of  skull,  doubtful ;  intracranial  pressure  not  increased f, 

no  operation^  100;  remarks,  162 
Case  11.     Fracture  of  skull,  doubtful;  intra^^ranial  pressure  increased; 
fracture  of  femur:  no  operation;  repeated  lumbar  puncture,  163;   re- 
marks, 164 
ecchymosis  of  mastoid  area  following,  189 
extending  into  nose,  mouth  or  ears,  24 
impairment  of  hearing  following,  219 
in  brain  injuries,  1 1 
in  frontal  region,  15 

in  posterior  portion  of  vault  beneath  tentorium,  15 
influence  of,  on  mortality  of  brain  injuries,  302 
occipital  bone,  24 
of  newl)om,  523 

pupillarj'  contraction  following,  222 
rontgenograms  of.  170 
Riintgen-rays  in  diagnosis  of,  21 
shock,  continuance  of,  after,  210 
squamous  bone,  19 
theories  of  radiation  of  lines  of.  14 
types  of,  13 

direct  fractures,  13 
indirect  fractures.  14 
with  increased  intracranial  pressure,  marked,  200 
mild,  184 
repeated  lumbar  punctures  in,  1G3 


Gunshot  injuries  of  brain,  8,  361 

probing  not  advisable,  9 


Headache,  following  lumbar  puncture,  66 

in  acute  brain  injuries,  16 
Hearing,  impairment  of,  following  brain  injury,  269,  280 
Hematoma  following  cranial  injury,  140 
treatment  of,  548 

drainage  or  aspiration,  63, 
Hemorrhage,  intracranial,  anil  cerebral  o<leina.  oi>lithalmoscopic  findings  in,  59 
in  the  newl)orn,  645 
with  high  intracranial  pressure,  244 
without  paralysis,  646 
Hoffman  rellex,  38 

Hydrocephalus,  decompresMion  plus  drainage  in,  119 
following  brain  injury  at  birth,  6515,  703 
ophthalmoscopic  findings  in.  57 

Intracranial  hcni(>rrba«ri'  and  errcliral  cnlenia.  ophthalmoscopic  findings  in,  69 
in  the  newlx)rn,  645 
with  high  intraf-ranial  ])r(»ssure,  244 
without  paralysis,  646 
injuries,  resistance  of  patients  to,. 340 
pressure,  50 

as  measured  by  spina4  mercurial  mauometer  at  lumbar  puncture,  62 

factors  in,  40 

efre<'t  of  iiHTeasj'  of,  upon  fundus  of  cy**,  54 

fourth  stage  or  moribund  period,  52 

high,  due  to  ecrobral  edema  alone.  273 

due  to  lic-morrluigc  and  rerebral  edema;  subtemporal  decompression  opera- 
tion, 243 
lumbar  j)\metur('  ina<lvisal)le  in  presence  of,  333 
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Intrucrnijial  preftftiire  in  chro-nic  brain  injuries,  4*27 

bilat4^^al  detomprea&jon  operation,  244 

chronif,  36 

effect  on  nietiulla,  51 

due  to  aciiU^  cerpbral  tnlenia,  I'M 

lowering  of,  in  treaiiDent  of  brain  injuries,  70 
^  measurement  of,  45 

meditml  stage,  50 
operative  atage,  50 
ijignilicanee  of,  49 

si^s  obi!iervablp  in  fundus  with  oplitbalnioseope,  54 
sla^  of  compensation,  50 

of  medQllary  eompresjsion  <jr  imperative  operation,  51 

Lacerations  of  scalp  complicating  cerebraJ  coflcUMion,  147 

infection^  150 

prevention  of,  148,  160 

treatment  of;  170  * 

Little'e  disease,  64ti 

causcii  of,   08 

trt^atinent  of,  046,  1548 
LueB,  cerebrc^piniiK  complicating  brain  injury^  3!>7,  3&9 
Lumbar  puncture,  02 

after  fracture  of  base  of  skull,  1S4 

anesthetics  in,  62 

dia^rnoKtic  value  of,  68 

drainage  in  treatment  of  brain  injuries,  80 

following  cranial  injury  in  children,  553 

hwulaehe  folltnving,  00 

in  brain  injuries,  44,  357 

ehronie,  with  eorr^iilftionfi,  482 
of  nevvlwrn,  524 

medullary  couiplieatious  resulting  from.  65 

pnrjmse  of.  07 

removnl  of  fluid  for  examination,  05 

rpjK»ated,  following  cranial  injury,  165,  365 
theraptnitic  value  of,  500 

site  for,  63 

spinal  mercurial  nian<inicter  in,  62 

teehnic  of,  03 

therapeutic  value  of,  07 

witbclrawal  of  needle,  66 

'Malinpfering  in  post-trHumatie  neurosis,  404,  412 
Manometer,  j^spinal  nu*rcnrial,  02 

intracranial  prc^iKure  as  meaBured  by,  62 
Lauflon  H.  62 
Aleningitic  infeetion  folhtwin^r  rranial  injury.  Oil,  613,  621 
Menin^rititi,  com  plica  ting  brain  injuries.  361 

deeompression  plus  drainagi*  in,  120  ,^ 

punilent,  following  cranial   injury-,  627,  630  ^ 

Ment-nl  tlerangenu'nt!*,  eomplicaling  l>rain  in  jury.  154,  301,  60!> 
Mortality  frtmi  brnin  injuries,  3,  4 
operative  percentage,  7 

Xauflea  in  aente  hrain  injuries,  Ifl 

XephritiH.  i\  posRiblo  factor  of  post'trauniatic  neuroeie,  404 
complicating  ehronic  brain  injuries,  405 
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Neuroses,  post-traumatic. 

Case  94*   Cerebral  concussion;  recovery  complicated  by  post-traumoHo 

neurosis,  405 ;  remarks,  406 
Ccwe  9o.     Cerebral  concussion,  severe;  recovery  complicated  by  post' 

traumatic  T^^itro^s,  407 ;  remarks,  409 
Case  96,     Cerebral  concussion,  severe;  recovery  c(tm plicated  by  post- 
traumatic neurosis,  409:  remarks,  411 
Case  97.    Cerebral  concussion;  recovery  complicated  by  post-traumatio 
neurosis,  412;  remarks,  414 
signs  associated  with,  404 
Newborn,  brain  injuries  of,  521 
acute,  523 

intracranial  hemorrhage,  523 
lumbar  puncture  in,  524 
rupture  of  supracortical  veins,  523 
subtemporal  decompression  in,  524 
tearing  of  longitudinal  sinus,  523 
fracture  of  skull  of,  523 

Operation  for  brain  injuries,  4 

contra-indications  for,  5 

following  recovery,  8 

subtemporal  decompression  and  drainage,  G 
Ophthalmoscope,  signs  of  intracranial  pressure  observable  in  fundus  with,  64 
Ophthalmoscopic  examinations  in  intracranial  lesions,  01 

findings  in  brain  injuries,  41 
Osteoplastic  flap  operation.  86 
Otoscopic  examination  in  brain  injuries,  188 

with  discharge  of  blood  from  ear,  252 

Paralysis  following  brain  injuries,  13,  32 
cerebral  spastic,  645 
cause  of,  647 

differentiation  of  patients  having  convulsive  seizures,  678 
in  children,  with  or  without  marke<l  mental  impairment;  observations  on 
operative  treatment  of  selected  cases  due  to  intracranial  hemorrhage 
at  birth,  644 

Case  176.  Brain  injury  at  birth,  chronic  sei^re :  depressed  fracture  of 
vault;  right  spastic  hemiplegia  and  convulsive  seizures;  increased 
intracranial  pressure;  modified  left  subtemporal  decompression ;  re- 
covery, 657;  remarks,  661 

Case  177.  Brain  injury  at  birth,  chronic  severe;  supra<y)rtiaal  hemor- 
rhage; right  hemiplegia:  Ja-cksonian  convulsions;  increased  intra- 
cranial pressure;  left  subtemporal  decompression  and  drainage; 
marked  improvement,  663;   remarks,  060 

Case  178.  Brain  injury  at  birth,  chronic  set>ere;  supracortical  hemor- 
rhage and  spastic  diplegia:  inicreased  intracranial  pressure;  right 
subtemporal  decompression  ;  marked  improvetnent,  667  ;  remarks,  660 

Case  179.  Brain  injury  at  birth,  chronic  severe:  supracortical  hemor- 
rhage and  spa.^itic  diplegia;  mental  retardation  and  convulsive 
seizures;  increased  intracranial  pressure;  left  subtemporal  decom- 
pression :  definite  improvement,  660;  remarks,  673 

Case  /.SV>.  Brain  injury  at  birth,  chronic  severe;  supracortical  hemor- 
rhage:  left  hrniiptegia  and  convulsive  seizures:  increased  intra- 
cranial  prrsfiurr :  right  subtemporal  deetjmpression  and  drainage; 
marked  iniprorewont,  (174;  remarks,  078 

Case  I8l.  Brain  injury  at  birth,  chronic  severe,  with  cortical  and 
supracortical  hemorrhages :  spastic  diplegi<i  and  retarded  mentality : 
increased  intrarranial  pressure:  left  subtemporal  decompression; 
marked  impi'orrmevt,  ()70;   remarks,  682 

Case  JS2.  Brain  injurg  at  birth,  chronic  severe,  with  supracortical  and 
cortieal  honorrhagr  and  spastic  hemiplegia,  )nental  retardation  and 
ffjurulsivr  seizures:  inicreased  intracranial  pressure:  subtemporal 
right  and-  left  dfx-ompression  and  drainage:  marked  improvement 
r,S-2:    rtnmrks.  fWa 
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Paralysis,  cerebral  spastic,  in  children,  with  or  without  marked  mental  impairment; 
observations  on  operative  treatment  of  selected  cases  due  to  intra^ 
cranial  hemorrhage  at  birth. 
Ccwc  18S,    Brain  injury  at  birthy  chronic  severe,  icith  supracortical 
hemorrhage,   spastic  diplegia,  mental  retardation  and   convulsive 
seizures;  increased  intracranial  pressure;  bilateral  decompression 
and  drainage;  marked  improvement,  686;  remarks,  689 
Case  IS^,    Brain  injury  at  birth,  chronic  severe,  with  supracortical 
hemorrhage  and  spastic  diplegia;  increased  intracranial  pressure; 
bilateral  subtemporal  decompression;   marked  improvement,   691; 
remarks,  695 
Case  185,    Brain  injury  at  birth,  chronic  severe,  with  extensive  suprtP- 
cortical  hemorrhage  and  spastic  paraplegia  and  mental  retardation; 
increased  intracranial  pressure;  bilateral  subtemporal  decompres- 
sion; marked  improvement,  (iOO;  remarks,  698 
Case  186.     Brain  injury  at   birth,   chronic;   convulsive   twitchings, 
spastic  diplegia  and  increasing  intracranial  pressure;  right  sub- 
temporal    decompression    and    drainage    of    large    brain    abscess; 
autopsy,  600;  remarks,  702 
Case  187.     Brain  injury  at  birth,  chronic  severe,  icith  supracortical 
hemorrhage,  severe  spastic  diplegia,  mental  impairment  and  con- 
i^ihive  seizures;  increased  intracranial  pressure;  bilateral  decom- 
pression; death  from   ether   two   weeks   later;   autopsy,   703;    re- 
marks, 707 
ophthalmoscopic  findings  in,  58 
pathologic  findings  in.  654 
the  dura,  655 
hydrocephalus,  656,  703 
intracranial  pressure,  655 
permission  for  autopsy  before  operation,  653 
points  in  history  of  358  operated  patients,  653 
prognosis  of,  following  operation,  652 
treatment  of,  646,  048 

cranial  deeompresfiion  operation,  649 

prognosis  of,  652 
following  operation,  656 
operative,  647,  648 

pathological  findings.  654 
tcohnic.  654 
report  of  1022  cases  examined,  650 
subtemporal  de<*ompre8sion  operation  for,   115 
facial,  following  cranial  injury,  101,  586 
following  fracture  (»f  skull.  188 
Pneumonia,  senility  and  decubitus  complicating  cerebral  concussion,  155 
Psychasthenia,  400' 
Pulse  in  acute  brain  injuries,  28 
Pupillarv"^  changes  in  brain  injuries,  30,  351 

findings   in   brain    injury   with   high    intracranial    pressure  and   subdural   hemor- 
rhage, 246 

Recuperative  ability  of  chiblren  having  cranial  injuries,  543 
Reflexes  in  brain  injuries,  37,  203,  253 
(^haddock  sign,  37 
Rabinski  sign,  38 
Hoffman  sign,  38 
Respiration  in  acute  brain  injuries,  20 
Restlessness  in  brain  injuries,  35 
Rimtgenograms  in  depressed  fractures  of  vaidt,  434 
in  fractures  of  skull.  170 
of  cases  of  brain  injury,  283 
Riintgen-rays  (see  also  X-ray) 

in' brain  injuries,  6,  11,  12,  404 
in  diagnosis,  21 

Sarcoma  of  vault  following  fracture  of  skull,  504 

Senility,  pneumonia  and  decubitus  complicating  cerebral  concussion.  155 
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Sensation,  impaired,  in  brain  injuries,  34 
Shock,  due  to  cranial  injury,  25,  300 

treatment  of.  74,  169,  295,  301,  545,  607 
due  to  fracture  of  skull,  169 
nervous,  400 

reaction  of  children  from,  545 
Spastic  paralysis  (see  Paralysis,  cerebral  spastic,  and  Cerebral  spastic  paralysis) 
Spasticity,  bilateral,  following  brain  injury,  309,  348,  352,  537 
Sphenoidal  sinus  disease,  brain  tumor  simulating,  387 
Squamous  bone,  fracture  of  the,  19 
Stab-wounds,  8 

probing  inadvisable,  9 
Subtemporal  decompression  operatJon,  87 
advantages  of.  120 

and  drainage  after  appearance  of  meningitis,  374 
as  a  means  of  lessening  an  increased  intracranial  pressure,  114 
bone  wax  in,  use  of,  05 
for  brain  tumor,  114 

for  high  intracranial  pressure  due  to  hemorrhage  and  cerebral  edema,  243 
for  spastic  paralysis,  115,  654 
in  brain  injur}',  chronic,  461 
of  the  newborn,  524 

with  high  intracranial  pressure  due  to  lumorrhage  and  cerebral 
edema,  322 
moving  pictures  of.  122 
plus  exploration,  1 16 
post-operative  treatment,  106 
purpose^i  of.  Ill,  114 
technic  of.  88 

controlling  bleeding.  05 
incising  the  dura,  00 
insertion  of  drain,  102 
making  incision,  00 
preimration  of  patient.  88 
suturing  and  l^ndaging  of  wound,  103 
Syphilis  a  possible  factor  of  post-traumatic  neurosis.  404 

Temi)erature  in  acute  brain  injuries,  28 
Trairbe-Herring  waves,  52 
Traumatic  cerebral  edema.  47 
Treatment  of  brain  injuries.  3.  4 
Tumor  of  brain,  coniplicating  brain  injure-,  385,  400 
removal  of,  1 10 
of  mid-brain,  simulating  splieiioidal  sinus  disease,  387 

I'nconsciousness  in  brain  injuries.  35 
Irine  in  brain  injuries.  40 

Vault,  fractures  <»f.  166  ( se<>  Fractures) 

Venesection  in  acute  brain  injuries,  32 

^'entricular  puncture,  in  operations  for  brain  injury.  358 

Vomiting  in  acute  brain  injuries    1»; 

^Vax,  bone,  05 

"  Wet"  brain,  S,  12,  3e 

X-ray  i  see  also  K«'»ntgcn-ray  i 

examination  in  cranial  injury.  404 

imixjrtance  of.  570 
picture  in  cases  of  brain  injury.  34<) 
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